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Cement Mills Resume 
Production Schedules 


FULL DEMAND SPURS ACTIVITY 


Autumn orders for cement have 
spurred activity at a number of Port- 
land-cement plants throughout the 
country. Increased production has 
been ordered at several mills, while a 
number that have been idle for some 
time have resumed part- or full-time 
operation. 

Nearly 300 men resumed work at the 
Riverside, Cal., plant of the Riverside 
Cement Co. on Oct. 1, according to an 
announcement by President John 
Treanor. The Riverside plant had 
been closed since July 1 and operation 
throughout the winter is in prospect, 
according to Mr. Treanor. 

Another California plant, that of the 
Southwestern Portland Cement Co. at 
Victorville, is back on _ production 
schedule with three kilns operating, 
after a short shutdown. About 120,000 
tons of stone was brought down in a 
blast at the Victorville quarry a few 
weeks ago to supply the plant with 
raw material. 

The award of a 60,000-bbl. contract 
by the Oklahoma State Highway Com- 
mission has advanced the date of re- 
épening at the Dewey, Okla., plant of 
the Dewey Portland Cement Co., ac- 
cording to D. M. Tyler, president and 
general manager. 

Jobs throughout the winter are in 
prospect for about 100 men at Port- 
land, Colo. The Colorado Portland 
Cement Co. plant at that place began 
producing again on Oct. 1 after an ex- 
tended period of inactivity. R. J. 
Morse, general manager of the com- 
pany, states that orders for cement for 
numerous paving projects in Colorado 
should keep the plant going for many 
months. 





Universal Atlas Plants 
Work Without Accident 


Plants of the Universal Atlas Ce- 
ment Co. at Northampton, Pa., Leeds, 
Ala., and Independence, Kan., have 
gone through the first nine months of 
1931 without a lost-time accident, 
Gordon C. Huth, safety director of the 
company, announced Oct. 1. 

Especially gratifying, according to 
Mr. Huth, is the record of the North- 
ampton plant. This is one of the com- 
pany’s largest mills and also one of 
the largest mills in the entire country. 
In addition, the Hannibal Connecting 
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Railroad, which also is a Universal 
Atlas property, has gone without an 
accident since July, 1929. 

Safety work at Northampton is in 
charge of M. W. Winsch, general 
superintendent, W. E. Gehres, safety 
supervisor, and the plant’s safety com- 
mittees. At the Leeds plant the 
safety work is in charge of B. E. Mer- 
rell, superintendent, D. M. Goss, safety 
supervisor, and the plant committees. 
At Independence C. M. Carman, super- 
intendent, Fred J. Davis, safety super- 
visor, and the safety committees han- 
dle the safety campaign. 

In speaking of the record, Mr. Huth 
said, “The gratifying records achieved 
by these three plants may be traced 
to a complete assumption of responsi- 
bility by operating officials and super- 
visory forces as well as personal re- 
sponsibility on the part of every 
worker.” 





Birmingham Slag to Buy 
Sloss-Sheffield Output 


Effective last month, the Birming- 
ham Slag Co. has contracted to handle 
the entire output of the slag plant of 
the Sloss-Sheffield Steel & Iron Co., of 
Birmingham, with the exception of 
tonnage required for certain existing 
contracts and for the ready mixed ce- 
ment plant. 

This arrangement marks the with- 
drawal of Sloss-Sheffield from active 
participation in the commercial-slag 
market. 





Builds $100,000 Gravel 
Plant at Grand Rapids 


The W. J. Breen Gravel Co., Grand 
Rapids, Mich., headed by W. J. Breen, 
formerly of the Hersey Gravel Co., of 
Hersey, Mich., has started excavating 
for a $100,000 gravel plant at Grand 
Rapids. Construction work is being 
done by Owen, Ames, Kimball Co., and 
will consist mainly of the building of 
a modern washing plant, four concrete 
storage-bins and a loading dock on the 
Pere Marquette Railroad tracks oppo- 
site the plant. 





Blaze Causes Damage of 
$5,000 to Nugent Barges 


The Nugent Sand Co., of Louisville, 
Ky., suffered a fire recently which 
caused approximately $5,000 damage 
to its barges and other equipment. 


Carloading Forecast 
for Fourth Quarter 


EXPECT 7.6 PER CENT. DROP 





While the record of carloadings can 
no longer be taken as an accurate 
barometer of business conditions, on 
account of the increase percentage of 
traffic moving by truck and by water, 
it is felt that the advisory board fore- 
casts for the fourth quarter of this 
year will give a fairly accurate picture 
of the prospects in the nonmetallic- 
mineral industry for the next three 
months, as viewed by the shippers. 

The total estimated carloadings of 
cement for the last three months of 
the year throughout the United States 
is 103,484 cars as compared with an 
actual loading of 131,321 cars for the 
corresponding quarter of last year. 

Lime and plaster shippers estimate 
their total car requirements at 30,321 
cars as compared with an actual load- 
ing of 36,095 cars a year ago. 

Crushed-stone, sand and_ gravel 
shippers expect to load 425,766 cars as 
compared with actual shipments of 
519,563 cars during the last quarter of 
1930. 

The total car requirements for all 
commodities is estimated at 6,153,250, 
while 6,661,750 cars were actually 
loaded with these commodities during 
the last three months of last year. 
This makes a decrease of only 7.6 per 
cent. and is not so discouraging when 
the increased use of trucks and water 
transportation is taken into considera- 
tion. 





Another Pacific Coast 
Cement Plant Rumored 


Aman Moore & Associates, 328 
Chapman Bldg., Los Angeles, Cal., are 
considering locations at Los Nietos, 
Cal., and at San Pedro, Cal., for the 
erection of a $6,000,000 cement and 
by-products plant, according to rum- 
ors, emanating from the Pacific Coast. 





Illinois Stone Producer 
Prospects Gravel Tract 


Prospecting now being done by the 
Lehigh Stone Co. of Kankakee, IIl., 
on the Miller farm near Lincoln, IIl., 
will be one of the determining factors 
in the establishment of a modern sand- 
and-gravel-washing plant planned for 
completion by the spring of next year. 
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Glens Falls Co. Fires 
New 398-Foot Kiln 


REPLACES TWO SMALLER UNITS 


A new 398-ft. rotary cement kiln 
equipped with Unax coolers was put 
into operation late in September at 
the plant of the Glens Falls Portland 
Cement Co. at Glen Falls, N. Y. 

The kiln, which was designed and 
manufactured by F. L. Smidth & Co. 
of New York, N. Y., was installed by 
the Kingsbury Construction Co. of 
Hudson Falls, N. Y. The new giant 
kiln will replace two smaller units 
which were originally placed in oper- 
ation 25 years ago. A concrete smoke- 
stack 250 ft. high was also recently 
constructed at the Glens Falls plant. 
The cost of the improvements totaled 
more than $350,000. Increased output 
and more efficient production will re- 
sult from the changes, according to 
company officials. 





Florida Firm to Spend 
$40,000 in Improvements 


The Florida Trap Rock Products Co., 
of Zephyrhills, Fla., plans the erec- 
tion shortly of new stone-crushing, 
storage and distributing plants near 
that city, with installation of crush- 
ing, conveying, loading and other han- 
dling equipment. A power house with 
Diesel engine and accessory equip- 
ment will also be built. The project 
will cost more than $40,000, it is said. 





Sand Producer to Build 
Dock at Muskegon, Mich. 


Muskegon Sand & Fuel Co., Muske- 
gon, Mich., a new subsidiary of the 
Sand Products Corp. of Milwaukee, to- 
gether with the Grand Truck Western 
Railroad, have purchased the lake- 
front property of William Munroe & 
Co. for $100,000. Contract for the 
construction of a dock 570 ft. wide at 
the outer end and 1,800 ft. long has 
been let to E. E. Gillen Co. of Mil- 
waukee, Wis. 





Tennessee Gasoline Tax 
Is Raised to Six Cents 


A gasoline tax of 6 cents, as pro- 
vided by the state legislature, has gone 
into effect in Tennessee, amending the 
former 5-cent gas-tax law. All coun- 
ties of the state will share equally in 
the extra revenue and funds will be 
used for the construction of rural 
roads. 





Kentucky and Missouri 
Producers Consolidate 


Formation of the Federal Material 
Co. through combination of the Ohio 
River Sand & Gravel Co. of Paducah, 
Ky., and the Edward Hely Stone Co., 
Cape Girardeau, Mo., was announced 
recently. A. J. Hoffman, Louisville, is 
president; Norman L. Hely, Cape 
Girardeau, is vice-president, and H. L. 
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Wells, Louisville, is secretary. Mr. 
Hoffman said the company expects to 
maintain its plants in Paducah and 
Cape Girardeau and its main office in 
Louisville. 





Barbecue Marks Opening 
of Crushed-Stone Plant 


Residents of Santa Paula, Cal., made 
merry one night late in September 
when they were guests at a barbeque 
sponsored by the Santa Paula Rock & 
Sand Co., the occasion being the dedi- 
cation of the company’s new crushed- 
stone plant. The plant has a capacity 
of 500 tons per day and represents an 
investment of approximately $75,000. 





California Firm Obtains 
$34,250 Gravel Contract 


The Triangle Rock & Gravel Co. of 
San Bernardino, Cal., was awarded a 
$34.250 contract by the California de- 
partment of public works recently. 
The contract is for surfacing a number 
of gravel roads in the vicinity of San 
Kernardino. 


GREVATIVE TO 19267100 


Michigan Launches Big 
Emergency Road Program 


An immediate start on a $10,000,000 
highway construction program de- 
signed to give employment to 30,000 
men has been announced for the state 
of Michigan. The announcement of 
the huge program came as a climax 
of an organization meeting of Gov. 
W. N. Brucker’s Commission on Un- 
employment. Plans for the paving 
program, which supplements a $2,000,- 
000 schedule now in progress, will 
create a need for considerable aggre- 
gates and cement. 





Cement Plant in Kansas 
Shortens Working Hours 


The Lehigh Portland Cement Co. 
plant at Iola, Kans., has shortened its 
working day from 8 hours to 6 hours. 
The plant will be operated on four six- 
hour shifts instead of three eight-hour 
shifts as heretofore. 

The change was made by the com- 
pany in order to keep all of the 140 
men now working employed as long 
as possible. 
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Nearly 900 Billions 
for Roads Next Year 


PRESENT PROGRAMS ANALYZED 


The estimate of highway expendi- 
tures for 1932, together with the ex- 
pected increased federal-aid and emer- 
gency fund, will be approximately the 
same as was expended in 1931, accord- 
ing to the American Road Builders’ 
Assn. 

The accompanying table was made 
up from information received from all 
but four of the state highway commis- 
sions and can be considered as authen- 
tic. In four states (marked with an 
asterisk) the figures used for 1932 are 
the same as those of 1931. These will 
undoubtedly be increased, as estimates 
during the past few years have always 
shown that the actual amount spent 
is considerably in excess of the amount 
estimated for the year. Nine states 
have increased gasoline-tax rates dur- 
ing the past year and this means ad- 
ditional income for use in highway 
programs. Information received from 
128 cities indicates that there will be 
some increase in the city expenditures. 
Therefore it is safe to estimate that 
the road expenditures for 1932 will be 
as great as, or larger than, those in 
1931. 

The following information, prepared 
by the Bureau of Public Roads, in- 
cludes statistical information on state- 
highway activities for 1930, covering 
road mileage, the amount of work done 


COMPARISON OF ESTIMATES OF STATE 
HIGHWAY EXPENDITURES FOR 
1931 AND 1932. 





State 1931 1932 
ae $ 9,695,000 $ 9,695,000* 
ME 6 orks os cinss 7,950,000 4,642,000 
EOE os cc 0560 6% 18,000,000 18,000,000* 
eS 34,000,000 34,000,000 
eS eee 9,797,000 6,050,000 
Connecticut ........ 15,125,000 15,300,000 
a 2,410,000 2,050,000 
ME och <a Awa 12,000,000 12,000 ,000* 
AAS 18,000,000 19,200,000 
BME oooh i439 5 at 6,540,000 5,150,000 
OS ee 50,500,000 42,000,000 
SD. ss Nasiewss ss 25,000,000 19,900,000 
BNET eran ale halen 27,600,000 35,600,000 
OO eae 14,300,000 10,500,000 
BROMGMCKY .0cs0c0055 25,000,000 17,750,000 
BENNER, os 6-56-6055 64,700,000 30,000,000 
| Soe 15,115,000 14,000,000 
CO eee 13,815,000 12,750,000 
Massachusetts ..... 25,000,000 17,000,000 
ES eee 35,690,000 59,250,000 
pe 30,500,000 21,500,000 
Mississippi ........ 6,100,000 2,500,000 
OO ee eer 41,354,000 31,905,000 
BEOMEEMR ons ces sc 7,000,000 6,300,000 
Sarr 13,000,000 9,500,000 
EE aocabe sooo 3,000,000 2,550,000 
New Hampshire..... 5,500,000 6,000,000 
New Jersey......... 40,500,000 41,500,000 
New Mexico........ 6,000,000 4,500,000 
he: ere 60,600,000 57,000,000 
North Carolina..... 11,000,000 13,500,000 
North Dakota....... 5,000,000 4,120,000 
PARRA or 34,000,000 27,000,000 
Oklahoma ......... 16,000,000 16,500,000 
RE oh c03 oiksisam 10,500,000 7,500,000 
Pennsylvania ...... 60,000,000 60,000,000 
Rhode Island....... 4,300,000 4,000,000 
South Carolina..... 20,700,000 22,000,000 
South Dakota....... 6,500,000 5,500,000 
eee 12,000,000 12,000,000* 
, Ree 00,000 47,000,000 
eee 5,000,000 9,000,000 
ee 5,100,000 4,359,000 
Li an 21,000,000 19,000,000 
Washington ....... 14,400,000 12,750,000 
West Virginia...... 20,800,000 9,820,000 
re 25,000,000 37,000,000 
WE nn <a cassie 5,180,000 4,950,000 

BOO ost cicices 2s $963,871,000 $884,091,000 
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according to types, and an analysis of 
state-highway income. The analysis 
of the various types and character of 
the work done in 1930 shows the gen- 
eral trend of construction. 

The following figures on 1930 state 
highway activity recently published by 
the U. S. Bureau of Public Roads are 
of general interest: 

Roads surfaced in 1930....27,464 mi. 
Roads surfaced in 1929....25,071 mi. 





EC Se re 2,393 mi. 
State mileage constructed in 1930 
by types: 


Per 

cent. 
OLE PR 2,248 8 
CE eee 18,063 48 
Water-bound macadam... 1,871 5 
Bituminous macadam.... 1,273 5 
Bituminous concrete...... 697 2 


Cement, concrete and brick 8,817 32 
Present state-highway mileage is 
classified as follows: 


PUG SAN ois 2 theta yey oosteisei swale sash 324,496 mi. 
Tote) marfaced ......2++ 226,221 mi. 
Total hard-surface ...... 84,112 mi. 
Total low-type surface... 142,109 mi. 


Total state-highway income for 1930 
amounted to $1,136,673,437, derived as 
follows: 


Motor-vehicle revenue ...26 per cent. 
Goeseline tam .....6scceses 36 per cent. 
Riau ashe basa weed 20 per cent. 
eee 8 per cent. 


State taxes appropriation 4 per cent. 
Funds from counties..... 5 per cent. 
Miscellaneous revenue ... 1 per cent. 

Transfers to counties amounted to 
$160,000,000. 

The following nine state legislatures 
increased the gasoline-tax rates, thus 
increasing the highway program. 


A@EATIGAS, - ..kscisic o/s from 5c. to 6c. 
North Carolina ...... from 5c. to 6c. 
"PEMMCESCE: ois seis ce dc from 5c. to 6c. 
TUNES TNEN es o5 6% 6, 'o-r6:'a: 0-5-9 8%008 from 4c. to 5c. 
CIBNOMNA 60.0066 00% from 4c. to 5c. 
Washington ......... from 3c. to 5c. 
UL. ere eee from 3c. to 4c. 


Po from 2c. to 4c. 
Massachusetts ....... from 2c. to 3c. 





Thunder Bay Co. Ships 
Stone to Cement Plant 


The new Alpena, Mich., crushed- 
stone plant of the Thunder Bay Quar- 
ries Co., which began producing lime- 
stone on Sept. 9, shipped its first cargo 
of stone on Sept. 27. The steamer 
J. E. Savage took the 5,500-ton load 
to Fairport, O. Since that time a num- 
ber of other ships have cleared the 
Alpena dock with additional ship- 
ments. All the limestone being pro- 
duced at present has been consigned 
to the Diamond Portland Cement Co. 
plant near Fairport. 





N. Y. Stone Producer to 
Add Washing Equipment 


Genesee Stone Products Co., of Ba- 
tavia, N. Y., is planning to install a 
stone-washing plant sometime during 
the coming winter to meet state speci- 
fications for washed aggregates. 














The Calaveras delegates at the airport. 


Charter Plane to Reach 
Safety Meeting on Time 


Chartering an airplane to carry dele- 
gates to a safety convention might 
have been deemed a paradox in days 
gone by. Not in this era of advance 
in transportation methods, however. 
So it was that J. E. Jellick, manager 
of advertising and promotion of the 
Calaveras Cement Co. headed a dele- 
gation to Los Angeles to attend the 
fourth California regional safety meet- 
ing and first-aid contest under the aus- 
pices of the Portland Cement Assn. 

Mr. Jellick, who presided at the aft- 
ernoon session of the conference, took 
off in a Transcontinental Western Air 
Express from the Alameda, Cal., air- 
port and landed at Stockton, where he 
was joined by a group of associates 
from the San Andreas plant of the 
Calaveras company, including Sam L. 
Dockwood, quarry superintendent, 
Marion S. Heard, David Dondero, W. 
L. Buck, O. E. Jack, D. H. Wheeler, 
R. M. Garbarini and J. F. Steers. The 
party then took the air and a few 
hours later reached Los Angeles. 





Negotiates for Purchase 
of Massachusetts Tract 


The Rosenfeld Sand & Gravel Co., 
Milford, Mass., is negotiating for the 
purchase of the Frank Gaskill farm 
in South Hopedale, Mass. Present 
plans call for an expenditure of $25,- 
000 in equipping the place as a sand- 
and-gravel plant and installing a 
crusher for trap rock. The present 
Rosenfeld sand-and-gravel pit will be 
abandoned when the new site has been 
acquired and made ready for produc- 
tion. 





Ohio Dredge Fly- Wheel 
Bursts; No One Injured 


The dredge boat owned and operated 
by the Suiter Sand & Gravel Co., of 
Manchester, O., met with an accident 
recently. Due, it is believed, to a flaw 
in the casting, the fly-wheel burst. No 
one was injured, however. 
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Competition from Irresponsibles 


HERE the wish is father to the thought it is 

confidently hoped that the present period of 
difficult business will mark the end of small-scale 
operations. Well-established producers, who have 
long felt the competition of the shifting, temporary 
and so-called “fly-by-night” operator, have been 
counting very largely—and, we believe, with too 
little reason—on the gradual extermination of this 
irritating form of competition through the opera- 
tion of natural causes, of which slackened business 
is considered the most potent. We share the wish 
to see this kind of competition curtailed but we do 
not share the belief that present conditions will ac- 
complish much in that direction. 

No one familiar with the extent to which 
small-scale competition can embarrass and injure 
well-established producers need be told of the multi- 
tudinous ways in which this can be done. Price-cut- 
ting, a procedure in which small-scale operators are 
particularly adept, has been the rock on which it 
was hoped that they would wreck their enterprises, 
but it has been discovered, in our industries as well 
as in many others, that the small operator shows a 
remarkable tenacity of life, that practices which 
would mean serious hurt if not extinction to the 
large operator can be practiced by the small opera- 
tor with no apparent damage to himself. 

The reasons for this should be obvious. His plant 
investment is small and the burden of carrying it is 
often made lighter by the liberal terms offered by 
some machinery manufacturers. His investment in 
the deposit which he works may be nothing, if his 
operation be of the way-side variety and be con- 
ducted on rented land, or at most very small, if con- 
ducted on a small plot of land already owned or pur- 
chased for the purpose. His overhead, as a result of 
his small investment and of his small organization 
(in which he is, perhaps, the only salaried worker), 
is a factor that has a negligible effect on his produc- 
tion costs, even in those cases where he may have a 
real knowledge of cost-accounting, so his selling 
prices can easily be and uniformly are considerably 
lower than those of producers committed to large- 
scale operations and therefore dependent on large- 
scale selling. 

Small-scale operations that are conducted as 
single-individual, partnership or family enterprises 
carry none of the serious burdens that make profit- 
showing difficult for the large operator. The 
absence of stockholders and bond owners, to whom 
dividends and interest must be paid and accountings 
rendered, greatly simplifies the financial problems 
of such enterprises, while their freedom from obli- 
gations to investors renders them utterly irrespon- 
sible in the commercial sense and gives the pur- 
chaser of their products no security beyond the 
moral integrity of their owners. 
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The fact that most small-scale operations are tem- 
porary in location makes them temporary in pur- 
pose, since the objective in the undertaking becomes 
the exploitation of a given small deposit, through 
the exhaustion of which it becomes necessary to dis- 
mantle the plant, transport it to a new site, and 
there repeat the process. No enterprise built on 
such an impermanent plan can possibly take a very 
long view of either responsibilities or opportunities. 
Expediency is the justification for its every act. 
Having no permanent stake through heavy invest- 
ment in land ownership or a permanent plant, it can 
not be expected to display a permanent interest in 
its markets, which, dependent on the extent of the 
deposit being worked, must be abandoned and re- 
placed by new ones as operations are transferred 
from one district to another beyond the former’s 
normal truck-delivery zone. Customers for a time 
are likely to become victims for a time, for the tem- 
porary operator must be expected to evince only a 
temporary interest in customers and markets that 
offer only a temporary field of exploitation. The 
man whose commercial ambition centers on the ex- 
ploitation of small areas of natural resources is cer- 
tain to exploit the customers on whose business he 
depends as well as the producers with whom he 
competes and from whom he seeks to divert the 
business already developed by established competi- 
tors. 

The temporary operator is typical of the savage 
stage in the evolution of industry. Like the nomadic 
hunter who exhausts the food supply of a given area 
and then migrates to another well-supplied section, 
the temporary operator contributes nothing of per- 
manent value to the district which he exploits and 
then abandons. He cares nothing for the man who 
passed before, or for the man who comes behind. 
He is the shining example of the anti-social individ- 
ualist, who satisfies his own wants without regard 
to the welfare of those who have made such satisfac- 
tion possible and who, unwittingly but nevertheless 
inevitably, contribute to his success. 

Now, when less business is to be had and that 
little, because of increased competition, is more diffi- 
cult to obtain, the temporary operator does the 
greatest damage. Having no knowledge of or little 
regard for production costs, his below-profit price is 
encountered by every competitive bidder and, 
whether or not it is equalled or lowered by other 
offers, establishes new low price levels for the mar- 
ket in which he operates. Even in normal times he 
can inflict immeasurable damage on the established 
producers of the area in which he works. At 
present the hurt he causes may mean the failure 
of producers who have taken great risks on the ex- 
pectation of a moderate but long-time profit oppor- 
tunity. 

Some large producers have tried to mitigate the 
effects of small-scale competition by lowering their 
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prices to points below their profit levels. Only 
rarely does this prove effective. The small pro- 
ducer’s profit level, even when he knows where it is, 
lies far below that of the large producer for the 
reasons already mentioned, and the small producer 
can exist a long time on what amounts to a commer- 
cial bread-and-water diet. If unable to do so, he 
merely moves to another seat of operations where 
he repeats his damaging influence on his new com- 
petitors. Where price-cutting by large operators 
has failed to extinguish the temporary plant it has 
been hoped that present conditions would succeed, 
but small operators who can survive price-cutting, 
even if it means profit-cutting, can as easily survive 
business-cutting. 

Evolution is not likely to accomplish soon enough 
what every established producer seeks to bring 
about. Its results, even though they be inevitable, 
must be hastened by some man-designed and man- 
controlled means, which will attain the desired ends 
in time to make the results of value to existing en- 
terprises. This fact has been recognized by those 
who have attempted by price warfare to stem the 
rising tide of temporary-plant competition, and, 
although the method they have chosen has proved 
ineffective, the principle of artificial control has not 
thereby been proved incorrect. 


Large-scale operators who have been hurt by the 
inroads of temporary-plant operators may well con- 
sider the feasibility of broadening their own opera- 
tions so as to include those of a temporary nature. 
The temporary plant meets some conditions which 
can not easily be brushed aside or it could not en- 
dure and multiply in number. And the fact that it 
can survive the present business situation is proof 
of the presence of some deeper economic justifica- 
tion than mere price concessions. Even if large 
operators do not wish to operate temporary plants 
in all the areas now being exploited, they can easily 
acquire options or long-time leases at low prices and 
so stop the spread of small-scale enterprises. 


Money is very cheap—indeed, it is cheaper than it 
is likely to be again except under like conditions— 
and the time is opportune for the adoption of poli- 
cies that will insure the future security of existing 
large investments. There has been no better time 
than this for correcting some of the important evils 
that beset our industries, and certainly all stable 
and well-established producers will agree that the 
competition of the irresponsibles is one of the great- 
est problems of the day. 


The Railroads’ Fear of Trucks 


NLY railroad officials themselves know to what 
extent their fear of motor-truck competition 
has deterred them from asking a larger freight- 
rate increase than the 15 per cent. requested, but 
many shippers of nonmetallic minerals and their 
products know how strong an influence that fear has 
been in reducing freight rates where railways and 
motor trucks have worked in competition. In both 
senses, however, there can be no question that the 
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attitude of the railroads toward motor-truck compe- 
tition is dictated by fear, and further proof lies in 
the methods which railroads adopt in attempting 
to belittle the work and exaggerate the cost of mo- 
tor transport. 

Threats of diverting railway traffic to motor 
trucks were offered by some shippers in the recent 
hearings on the proposed rate increase and it is 
reasonable to suppose that the fear of such diversion 
affected even the members of the Interstate Com- 
merce Commission in whose hands lies a large part 
of the future success of the railways. In order, 
however, to make the likelihood of motor-truck 
diversion seem negligible, the Bureau of Railway 
Economics, speaking through its director, Dr. Julius 
H. Parmelee, presented at the Chicago hearings 
data designed to show that, even if shippers had the 
desire to punish the railroads for a rate increase by 
making greater use of motor-truck haulage, the cost 
of such a change in method would render the plan 
impracticable. 


Dr. Parmelee’s contention was, first, that it would 
be necessary for trucks to reduce the railroads’ total 
ton-mileage by at least 7 per cent. to offset the ef- 
fects of a 15-per cent. increase in rates, and, 
secondly, that the equipment required to accom- 
plish this would cost $1,200,000,000 as an initial 
investment and $400,000,000 annually in wages for 
operators. Even if we accept his first assertion— 
and it is not necessary to refute it in order to throw 
doubt around his conclusion—it is clear that he has 
greatly exaggerated the investment and operating 
charges that would be needed to transfer 27,000,- 
000,000 ton-miles of railway traffic to motor trucks. 
He overlooks the fact that there are already many 
thousands of motor trucks of suitable capacity avail- 
able for intercity traffic and that part-time service 
of many more thousands can be obtained on terms 
that can not be equalled by those offered by the rail- 
ways. Furthermore, he underrates the average 
capacity of the new trucks that might be needed 
when he takes an arbitrary figure of 3.6 tons, he 
underestimates the annual mileage in adopting 
25,000 miles as the average yearly work of such 
machines, and he also assigns too low a figure (75 
per cent.) for pay-load mileage. The capacity of the 
average motor truck which might be used in any 
widespread attempt to substitute motor trucks for 
the railways would be much nearer 5 than 3.6 tons, 
the annual mileage would probably be in excess of 
30,000 instead of 25,000, and the pay-load factor 
would be nearer 90 than 75 per cent. 


Being interested in making a strong case against 
motor trucks rather than in presenting a correct 
picture of conditions, he saw no need to explain that 
a large share of intercity motor freight traffic under 
present conditions is handled by professional opera- 
tors—public carriers—and that under the new con- 
ditions which he fears may come an even larger per- 
centage would be so handled. Under both sets of 
conditions professional operators will use the 
largest trucks that can be applied economically for 
Dr. Parmelee knows or should know that the ton- 


(Continued on page 67) 
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Urgent Demand Forces Producer to Start 
Plant Before Entirely Complete 
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The screening and storage building with loading conveyor at left and stock-pile at right. 
visible in the background. 





The scalping-and-crushing building is 


California Project Supplying Material 
for Construction in Santa Clara Valley 


N spite of the current 
lack of demand for 


By W. E. TRAUFFER 


the Piru company. Mr. 
Jones was formerly gen- 





aggregates all over 
the country and particu- 
larly in California, pro- 
ducers in that state have 
refused to let themselves 
be discouraged. During 
the past year a number 
of new plants have been 
built and many operators 
have taken advantage of 
this lull in business to re- 
build or clean up their 
plants. 

One of the most re- 
cent new sand-and-gravel 
plants is that of the Piru 
Rock Co., Ltd., at Piru, 
Cal., in the Santa Clara 


eral superintendent and 
chief engineer of the As- 
sociated Rock Co. and 
many of the ideas formu- 
lated during his many 
years of. experience have 
been embodied in this 
new plant. Its chief fea- 
ture is its flexibility and 
the ease with which it can 
be altered to produce any 
desired sizes of aggre- 
gate. All the footings and 
foundations of the plant 
are concrete and the bins, 
superstructure and con- 
veyor galleries are of 
timber. 








River Valley about 35 
miles northwest of Los 
Angeles, which went into operation in June, 1931. 
This plant was designed for a capacity of 200 tons 
per hr., but, because of an immediate demand for 
material to fill several large contracts, it was put in 
operation before all the equipment had been in- 
stalled. At the time of the writer’s visit the plant 
was producing about 100 tons per hr., and was oper- 
ating 12 hr. per day to keep up with the demand. 
The plant was built to furnish material for road 
work north of Los Angeles and for large bridge, 
dam and other construction projects. 

The plant was designed by the Bodinson Mfg. 
Co. in codperation with H. W. Jones, president of 
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Gasoline shovel loading to pit-conveyor hopper. 


The property of 10 
acres on which the plant 
is located was purchased two years ago in anticipa- 
tion of a reduction in railroad rates which has since 
been made. The company also has a lease on 2,000 
acres of gravel-bearing property adjoining the 
plant. The type of material in this deposit varies 
considerably in places and at different depths and 
this makes it possible to suit the grading of the 
material excavated to that for which there is the 
greatest current demand. 

The pit has now been opened to a depth of 45 ft. 
but is eventually to be worked to a depth of almost 
100 ft. The material averages about 60 per cent. 
over 14 in. in size, with some rock running up to 
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24 in. in size. Most of the material in the deposit 
comes from the Frazier Mountain watershed north 
of the valley through Piru Creek, which joins the 
Santa Clara River at this- point. The watershed 
is extremely steep and narrow and slides in wet 
weather. This accounts for the stratification found 
in the deposit. 

The material is loaded in the pit by a Koehring 
l-cu. yd. gasoline-shovel into a portable timber 
hopper which is sturdy enough to withstand the 
battering of large gravel and light enough to be 
easily moved by the shovel. The hopper discharges 
through a 30-in. Bodinson feeder to a 30-in. belt- 
conveyor (No. 1), 300 ft. long between centers, 
which carries the material up and out of the pit. 
Here the belt discharges to a 10-cu. yd. timber hop- 
per on concrete foundations which acts as a surge 
bin. This hopper discharges to an inclined 30-in. 
conveyor (No. 2), 120 ft. long between centers, 
which takes the material to the top of the scalping- 
and-crushing building. 

Here the conveyor discharges, through a stone 
box, into the 48-in. by 10-ft. Bodinson revolving 
scalping-screen. This has 214-in. perforations on 
the main jacket and a 5-ft. outer jacket with 34-in. 
mesh wire cloth. The material passing through 
the outer jacket feeds to an 18-in. inclined con- 
veyor (No. 7), 120 ft. long between centers. This 
either discharges directly to a stock-pile or feeds 
to a second horizontal 18-in. conveyor (No. 8), 135 
ft. long between centers, which gives additional 
stock-piling capacity. This conveyor is horizontal 
for half of its length and is then inclined slightly 
to the discharge end. A tripper of the company’s 
own design allows discharge to be made at any point 
on this conveyor. Conveyor No. 7 is also arranged 
so that the unwashed sand can be chuted to a flume 
and wasted when desired. About 50 per cent. of 
the sand in the material is stored unwashed in this 
manner, the remainder going with the gravel to the 
screening plant. 

The material passing the inner jacket and re- 
tained on the outer jacket, with its 50 per cent. of 
sand content, is discharged directly to a 24-in. in- 

















Conveyor to scalping building in foreground, stock-piling conveyor 
in background and switch house at right. 
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clined conveyor (No. 3), 220 ft. long between cen- 
ters, which carries it to the top of the screening 
plant. The material over 214 in. in size is fed to 
a Traylor No. 12 gyratory reduction crusher which 
discharges on a 24-in. inclined conveyor (No. 5) 
running to the screening plant. This conveyor is 
198 ft. long between centers and is parallel to con- 
veyor No. 3. 

The screening plant consists of two 48-in. by 22- 
ft. Austin revolving screens, one of which is used 
for sizing gravel and the other for crushed rock. 
Conveyor No. 3 feeds the gravel screen and con- 
veyor No. 5 the stone screen. The screens are sup- 
ported on a timber bin structure composed of two 
separate bin structures of 5 compartments each 
with a total combined capacity of 750 tons. One is 
used for gravel and sand and the other for crushed 
gravel. 

The gravel screen has 10 ft. of 14-in., 7 ft. of 1-in., 
and 5 ft. of 114-in. wire cloth on the main barrel 
and 9 ft. of 3/16-in. cloth on the outer jacket. This 
arrangement produces pea gravel, and 34-, 114- and 
214-in. gravels and sand. The four sizes of gravel 
are discharged directly through chutes to the bins. 
The sand passing through the sand jacket goes to 
a sand washer of the company’s design and con- 
struction; this removes the fine sand and silt and 
produces a clean concrete sand. 

The stone screen has 7 ft. of 14-in., 7 ft. of 1-in. 
and 5 ft. of 114-in. cloth on the main barrel and a 
6-ft. outer jacket with 3/16-in. cloth. The main 
barrel also has a 3-ft. section of 214-in. perforated 
plate. This screen produces 5 sizes of commercial 
rock: 214-, 114-, 34-, 14- and 14-in. sizes, numbered 
1 to 5 respectively under the present California 
state specifications. The “oversize,” over 214 in., 
is chuted to a 24-in. horizontal conveyor (No. 4), 
80 ft. long between centers, running between the 
two bin sections. This discharges to a separate 
50-ton timber bin, which can discharge from one 
side into cars for 214-in.-plus macadam rock base. 
This bin can also feed from below to a 24-in. in- 
clined conveyor (No. 9), 80 ft. long between cen- 
ters, which feeds a Traylor 6-in. reduction crusher 
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Screening building from southwest showing macadam rock bin. 
Switch house at left. 
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The crushing-and-scalping building with return conveyor above. 


under the scalping building and alongside the sec- 
ondary crusher. This crusher is of the latest type 
with a curved concave and mantle. It discharges 
to conveyor No. 5 leading back to the stone screen. 

Trucks are loaded from any of the ten-bin com- 
partments through side gates. When cars are being 
loaded the aggregate is fed through side gates near 
the bottom of the bins to a 24-in. horizontal belt 
conveyor (No. 6), 50 ft. long between centers, 
which runs between the two bin sections at ground 
level. By means of this conveyor separate sizes or 
any mixture of sizes can be loaded. This belt feeds 
at right angles to an inclined loading belt (No. 10) 


which is 24 in. wide and 90 ft. long between centers. 
A series of sprays over a perforated plate give a 


final rinse to the aggregate. A flop gate under this 
plate allows loading to trucks on one side and to 
cars on the other. Trucks are generally loaded here 
only when a mixed gravel is desired. When sand 
is being loaded the perforated plate is covered. 

A storage track with a capacity of 30 cars is now 
being built and materials will later be stock-piled 
on both sides of this track. A gasoline locomotive- 
crane will be purchased for rehandling this ma- 
terial. 

A Plymouth 12-ton locomotive with a Climax 





gasoline engine is being used for switching cars and 
“spotting” them for loading. A P & H gasoline 
crawler crane with a 114-cu. yd. Owen clam-shell 
bucket is used for rehandling the stock-piled sand. 

When the pit has been sufficiently enlarged a pri- 
mary crusher will be installed at the 50-ft. level at 
the end of what is now the field conveyor. Another 
portable field conveyor will then be installed in the 
pit and extended as the pit is enlarged. The pri- 
mary crushing unit, a Traylor 20-in. by 24-in. jaw 
crusher, has already been ordered. When these 
additions are made the shovel now in the pit will 
be removed for other work and a larger one put in 











The secondary crusher at left with reduction crusher at right. 


its place. Space has been left under the scalping 
building so that another crusher for finer reduction 
can be installed when it is needed. The plant now 
operates with a crew of 6 men and will require no 
additional help when the capacity will have been 
increased. Foundations are also in place for a track 
scale which will be installed in the near future. 
Power is supplied by the Southern California 
Edison Co. at 11,000 v. and transformed at the plant 
to 440 v., 50 cycles for all motors. Alongside the 
transformers is the control building, which houses 
an extremely neat main switchboard with locked 
remote-control starting and stopping. Each piece 
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A close-up view showing the top of the 
sand washer. 
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H. W. Jones, president, in his working 
clothes. 





The hinged short-center belt drive used on 
the sand washer. 


Pit and Quarry 











tia 
Praia 
© a eee 




















The 12-ton gasoline locomotive spotting car at loading conveyor. 


of power-driven equipment also has a localized con- 
trol which can be locked so that it can not be started 
while work is being done on it. A switchboard at 


the scalping building allows all the machinery 
which precedes that point in the operations to be 
stopped in case of emergency, and another board on 
the screening building allows stopping of all ma- 
chinery between these two points. All switches and 
other electrical equipment, with the exception of 














The rock screen at left with gravel screen at right. 


motors, were furnished by the General Electric Co. 
All wash and drinking water for the plant is fur- 
nished by a Johnston Pump Co. 7-turbine deep-well 
pump which draws from a 300-ft. well, all the water 
coming from below the 139-ft. level. This pump is 
driven by an integral 100-hp. U. S. motor. 

United States asbestos-protected autostart ball- 
bearing motors are used on all drives. All convey- 
ors are driven by belts and gears, crushers by belt, 
and screens by belts and gears. E. M. Smith Co. 
Emsco conveyor and drive belts are used. The con- 
veyors, gear dyives, scalping-screen, feeder and bin 
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The 144-cu. yd. gasoline crane used for rehandling sand from 
stock-pile. 


gates were furnished by the Bodinson Mfg. Co. and 
the sizing screens by the Austin Mfg. Co. 

A list of equipment with the sizes of motors used 
and the types of drives follows: 
Conveyor No. . 20 hp.—Belt-and-gear 
Conveyor No. .. 20 hp.—Belt-and-gear 
Conveyor No. . 20 hp.—Belt-and-gear 
Conveyor No. 5 hp.—Belt-and-gear 
Conveyor No. 20 hp.—Belt-and-gear 
Conveyor No. 5 hp.—Belt-and-gear 
Conveyor No. 10 hp.—Belt-and-gear 
Conveyor No. 5 hp.—Belt-and-gear 
Conveyor No. .. 5 hp.—Belt-and-gear 
Conveyor No. 10....714 hp.—Belt-and-gear 
Secondary crusher... 50 hp.—Belt drive 
Reduction crusher... 50 hp.—Belt drive 
Sizing-screens hp.—Belt-and-gear drive 
Sand washer hp.—Rockwood belt drive 


(Continued on page 56) 
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The scalping screen discharging directly to the reduction crusher. 
Note push-button switches at right. 
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Self-Unloading 
Boat Increases 
Shore-Piling 
Radius 


HE use of a compact 
Tritt box-car loader for 

throwing sand and 
gravel from ship to shore is 
but one of the unusual fea- 
tures of the self-unloading freight boat Fred W. 
Green. Stripped of wheels, this centrifugal-type 
loader, ordinarily used to throw grain, sand, etc., 
into the far corners of box-cars, has “gone to sea” 
on the outer end of the ship’s unloading-conveyor 
boom. In its new position, the loader receives the 
sand, gravel or stone being conveyed ashore and 
throws it an additional 30 to 40 ft. 

The accompanying drawing gives an idea of 
how much this unique “thrower” increases the 
range and unloading possibilities of the boat with 
practically no increase in the length or weight of the 
conveyor. Increased flexibility is gained by hing- 
ing the thrower. In its raised position the load is 
discharged over the end of the conveyor in normal 
fashion. When the maximum amount of material 
has been discharged and the ordinary self-unloading 
boat would be forced to shift to a new position, the 
thrower is lowered into action. A glance at the 
drawing shows how the shore piling area has been 
increased. 

The loader or “thrower” operates on a unique 
principle. A short endless conveyor belt is driven 
at high speed (1,800 r.p.m.) with the upper surface 
held in a deep concave curve by two disks which 
touch the belt at the outer edges only. The sand 
or gravel discharged from the boom conveyor meets 
the high-speed belt traveling in the same direction, 
and follows the belt around the curve. Centrifugal 
action presses the load against the belt with such 
force that, in traveling a little over 1-ft., the ma- 
terial attains enough momentum to be thrown for 
30 to 40 ft. 

The thrower unit, built by Stephens-Adamson, is 
driven by a Westinghouse waterproof induction 
motor through a 2-strand Dayton cog-belt drive. 
The motor has a rating of 10 hp. at 1,750 r.p.m. 
and is of the totally-inclosed, fan-cooled type. Be- 
tween ports the boom is lashed fast to the deck with 
the thrower raised out of position. When unload- 
ing, the unit is lowered into position by means of a 
Stephens-Adamson hand winch. 

The Fred W. Green, like other self-unloading 
freight boats on the Great Lakes, is in considerable 
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The device in action. Note the extra radius of throw. 


‘*Thrower”’ at Outer End of 
Unloading Conveyor Builds 
Much Larger Storage Piles 


demand for handling sand, 
gravel, stone and similar 
bulk materials. The advan- 
tage of this type of boat is 
that it is not limited to the 
large ports equipped with unloading machinery. 
Boats of this type can put in at almost any shore, 
swing unloading conveyors out over the shore, un- 
load and be after another load in an hour or two. 
Due to the “thrower” just described and the lo- 
cation of the boom conveyor well forward of the 
bridge, the Fred W. Green has a certain advantage 
over some boats of its kind. The boom can be swung 
and the conveyor operated over a much wider arc 
than usual—all the way from the port side to dead 


A close-up view of the drive on the thrower. 


ahead. This arrangement allows the vessel to un- 
load on almost any shore regardless of the depth of 
water. In shallow water the boat can head directly 
into any shore clear of rocks and float clear as the 
load is discharged. The propeller is always in deep 
water and there is no danger of fouling as there 
might be if the boat had to operate parallel to the 
shore. 

The Fred W. Green is owned and operated by the 
Northwestern Sand & Gravel Co. of Charlevoix and 
Grand Rapids, Mich., and has had a rather inter- 
esting history. It was originally a shipping-board 
boat equipped with two derricks and 214-cu. yd. 
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Elevation drawing showing how “thrower” increases piling range. 


clam-shell buckets for both loading and unloading. 
The cargo capacity is about 3,000 tons and the boat 
was found to be very seaworthy. After operating 
for several years as a sand dredge, Capt. John Roen 

















The boom conveyor can be swung out to discharge to storage piles. 


and Ira Jack Lyons became convinced of the econ- 
omy of self-unloading equipment. A study of oper- 
ating conditions showed them that the 2-derrick 
method was satisfactory for getting the cargo out 


of the hold, but that the long swing ashore took too 
much time. In addition, the unloading radius was 
limited. 

With Stephens-Adamson, engineers, they went 
over possible arrangements and decided upon the 
present combination. The equipment was furnished 
by the Stephens-Adamson Mfg. Co. of Aurora, IIl., 
and was installed by the Northwestern Sand & 
Gravel Co. while the boat was wintered at Charle- 
voix, Mich. 

The two original derricks, with 214-cu. yd. clam- 
shell buckets, are used both to load and to unload 
the material from the hold. In loading itself, the 
boat averages 150 to 200 tons per hr. depending 
upon the length of the swing. In unloading, the ca- 
pacity has been raised to approximately 600 tons 
per hr. by means of the conveyor system. 

The unloading equipment consists of the two 
original derricks, a deck belt-conveyor, with a mov- 
able loading-hopper, a bucket-elevator, a swinging 
boom and belt-conveyor, and the “thrower.” In 
unloading, the derricks lift the material from the 
hold, swing a few feet and empty into the steel 
hopper, which has been moved along the belt-con- 
veyor close to the hold being unloaded. The ma- 
(Continued on page 27) 
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The self-unloading freighter “Fred W. Green,” setting out at sunrise with a cargo of sand. 





Cement and Quarry Safety Leaders Cite 
Accident-Prevention Progress 


Participate in Twentieth Annual Safety 
Congress Held October 12-16 in Chicago 


HE cement industry will carry its fight for 
T safety onto the highways if plans announced 

by Jack Dempster of the Port Colborne, Ont., 
plant of the Canada Cement Co., Ltd., at the Ce- 
ment Section meeting of the 20th Annual National 
Safety Congress are carried through. Mr. Demp- 
ster believes that the successful reduction of acci- 
dents in the cement mills of America should enable 
the industry to 
reduce highway 
accidents as 
well and he an- 
nounced that 
his “Cement 
Safe Drivers’ 
League” will 
shortly come 
into being with 
the backing of 
the Portland Ce- 
ment Assn. 

The Safety 
Congress, in ses- 
sion at the Ste- 
vens Hotel, Chi- 
cago, from Octo- 
ber 12 to 16, at- 
tracted nearly 
8,000 delegates 
from the United 
States and Can- 
ada. Of particu- 
lar interest to 
PIT AND QUARRY 
readers were the 
meetings of the Cement Section on October 13 and 
14, a joint meeting of the Cement and Quarry Sec- 
tions on October 14 and the Quarry Section gath- 
ering on October 15. 

The Cement Section meeting was attended by 
about 50 plant representatives. R. B. Fortuin, 
Pennsylvania-Dixie Cement Corp. of Nazareth, Pa., 
presided. W. L. White, Jr., assistant general man- 
ager of the Medusa Portland Cement Co. of Cleve- 
land, O., told of the relation of labor turnover at 
his plant to the accident curve. “Accident Inves- 
tigation from the Employee Point of View” was 
the topic of a paper read by R. A. Finch, safety en- 
gineer of the Chicago Bureau of Safety. Daniel 
Harrington, chief engineer of the Safety Division of 
the U. S. Bureau of Mines, told the delegates how 
to minimize coal-dust hazards. Lieut. Col. H. A. 
Reninger of the Lehigh Portland Cement Co., Al- 
lentown, Pa., a past president of the National Safety 
Council, urged more intensive training for plant in- 











W. L. White, Jr., new general chairman, 
Cement Section. 
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spectors. “In the early days,” he declared, ‘‘we did 
not think that safety included the study of a mini- 
mum labor turnover; that contentment, absence of 
worry, had anything to do with the attitude of the 
worker or might be the cause of an accident. Good 
health, good lighting, good housekeeping, sanita- 
tion, safe clothing, and bright and cheerful sur- 
roundings all enter into the subject of accident pre- 
vention and the wide-awake executives are paying 
a great deal of attention to this phase of the work. 
“The experience of the larger companies and the 
experience reported to the National Safety Council 
shows that accident prevention is not entirely me- 
chanical safeguarding. The old inspectors in the 
department are realizing that they must keep pace 
with the modern educational trend and they are 
paying more attention to-day to the subject of acci- 
dent prevention from the personnel standpoint than 
the actual mechanical safeguard. It should be the 
aim of every Bureau of Inspection to see that the 
factory inspector is a competent safety engineer.” 
Other speakers were D. D. Fennell, vice-president 
of Turner & Turner, Chicago, and Dr. W. J.-Fenton, 
American Red Cross, Washington, D. C. The sec- 
tion, at its election on the afternoon of the first day, 
chose W. L. White, Jr., of the Medusa Portland Ce- 
ment Co. as its general 
chairman for 1982. 
David Adam, safety 
engineer, Lawrence 
Portland Cement Co., 
was named vice-chair- 
man, and A. J. R. Cur- 
tis of the Portland 
Cement Assn. was re- 
elected secretary. Com- 
mittee chairmen were 
selected as follows: 
Program—2J. B. Zook, 
chief engineer, Great 
Lakes Portland Ce- 
ment Co., Buffalo, N. 
Y.; Membership— 
Lieut. Col. Henry A. 
Reninger, Lehigh 
Portland Cement Co.,; 
Allentown, Pa.; Poster 
—A. R. Couchman, 
safety director, North American Cement Corp., Ha- 
gerstown, Md.; Engineering—F. D. Hunt, electrical 
engineer, Nazareth Cement Co., Nazareth, Pa.; 
Executive—W. W. Hamilton, safety director, Alpha 
Portland Cement Co., Chas. P. Brenner, safety in- 
spector, Lehigh Portland Cement Co., and W. M. 
Powell, safety director, Medusa Portland Cement 





The new chairman of the Quarry 
Section, John Prince. 
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How the quarrying industry has reduced its accident frequency 
as compared with the mining and construction industries is por- 
trayed by the above cartoon-graph prepared by the National 
Safety Council. 


Co. Jack Dempster of Canada Cement Co. Ltd. 
was again chosen to edit the Cement Section news 
letter. 

Mr. Couchman of the North American Cement 
Corp. led an open discussion at the joint meeting 
on the true worth of a plant magazine in promot- 
ing safety. The psychological aspects of accident 
prevention were brought out by Prof. S. N. Stevens 
of Northwestern University in his address “Human 
Motives and Attitudes as They Affect Safety.” 

General Chairman A. L. Worthen of the Connec- 
ticut Quarries Co., New Haven, Conn., opened the 
Quarry Section meeting. W. W. Adams of the U. 
S. Bureau of Mines was the first speaker. He traced 
the progress of safety in the quarry industry, com- 
plimenting the section on its record. The decline in 
accident frequency is well portrayed by the accom- 
panying chart-cartoon. John Prince, president of 
the Stewart Sand & Material Co., Kansas City, one 
of the leaders in the quarry-safety movement, spoke 
on the executive’s viewpoint of safety in the quarry 
industry. Safety, as seen through the superintend- 
ent’s eyes, was described in a paper read by E. M. 
Gould, superintendent of the Marquette Cement 
Manufacturing Co. quarry at Cape Girardeau, Mo. 
This paper is printed in full in this issue. Still an- 
other slant at safety, that of the foreman, was given 
by R. E. Colville of the United States Gypsum Co., 
Chicago. 

The Quarry Section elected the following officers 
and committee chairman to serve during the com- 
ing year: John Prince, president, Stewart Sand & 
Material Co., Kansas City, Mo., general chairman; 
Wm. N. Andrews, secretary and treasurer, Lake 
Erie Limestone Co., Youngstown, O., vice-chair- 
man; V. P. Ahearn, executive secretary, National 
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Sand & Gravel Assn., Washington, D. C., secretary 
and news-letter editor. Poster Committee chair- 
man—H. F. Yotter, General Crushed Stone Co., 
Easton, Pa.; Publicity Committee chairman—J. R. 
Boyd, executive secretary, National Crushed Stone 
Assn., Washington, D. C.; Statistics Committee 
chairman—W. W. Adams, U. S. Bureau of Mines, 
Washington, D. C.; Executive Committee—Samuel 
M. Shallcross, vice-president, American Lime & 
Stone Co., Bellefonte, Pa., chairman; A. L. Worthen, 
Connecticut Quarries Co., Inc., New Haven, Conn. ; 
R. E. Colville, U. S. Gypsum Co., Chicago, Ill.; and 
Otho M. Graves, General Crushed Stone Co., Eas- 
ton, Pa. 

Compensation insurance rates and their relation 
to accident prevention were discussed on the final 
day by G. V. Fuller of the National Council on Com- 
pensation Insurance, New York, N. Y., and R. C. 
Barr, chief safety engineer of the Lumbermens’ Mu- 
tual Casualty Co., Chicago. The section closed its 
meeting with an open forum on quarry problems. 





Boat Increases Unloading Radius 


(Continued from page 25) 


terial is fed in a steady stream to the deck con- 
veyor and is carried forward, elevated and conveyed 
out to the “thrower” on the end of the boom. The 
Stephens-Adamson deck conveyor is 36 in. wide 
and is driven by a 20-h.p., 1,800-r.p.m. G. E. motor. 
The S-A bucket-elevator is driven by a 25-h.p., 870- 























The loading shuttle in operation. 


r.p.m., Westinghouse motor. The boom conveyor 
also furnished by S-A is 36 in. wide by 100 ft. long 
and is driven by a 30-h.p., 870-r.p.m. Westinghouse 
motor. Current for these motors, the derricks and 
other equipment is furnished by turbo-generators 
at 60 cycles, 3-phase and at 220 v. 





New German Cement Plant Gets Its Raw 
Materials by Water Route 
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A general view of the Neuwied cement plant seen across the Rhine. 


Operation Has Daily Capacity of 1,100 
Tons of Portland and Special Cements 
By D. E. PERES 


loaded in the shortest possible time. The clay comes 


cement plants, which deserves special atten- 

tion because of capacity, economy and me- 
chanical arrangement, was recently placed in oper- 
ation at Neuwied, Germany. The plant was built 
last year by the Wickingsche Portland-Zement und 
Wasserkalkwerke Akt.-Ges. of Munster-i.-W. to 
take advantage of the excellent site on the Rhine 
with cheap water transportation for domestic and 
foreign shipments and likewise to secure a favor- 
able transportation situation for its many custom- 
ers in the pumice region of the Rhine basin, and, 
similarly, to make possible at favorable freight 
rates the receipt of trass, which is used by this 
plant in considerable quantities for the production 
of trass cement. 

The start of operations has shown that the ex- 
pectations of simplicity, economy and safety of 
operation of the plant have been fulfilled in a high 
degree. With only six principal machines of high 
capacity, consisting of two wet-grinding mills of 
7-ft. 4-in. diameter and 46-ft. length, two finish- 
grinding mills of the same size, and two wet-process 
rotary kilns of 11-ft. diameter and 207-ft. length, 
the plant attains, with the minimum amount of la- 
bor, a daily capacity of over 1,000 metric (1,102 
short) tons of various cement materials (high- 
strength special cement, standard cement, trass ce- 
ment, a special cement for the pumice industry, 
etc.). 

The limestone raw material is obtained from 
quarries at Oppenheim, crushed there in special 
primary hammer-crushers, and then conveyed to 
bins along the Rhine, from which ships can be 


() of the largest and most modern European 
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from pits in the vicinity of Koblenz, where it is 
converted into slurry in several agitators at the pit 
itself, and then piped in slurry form to a waiting 
tank ship. 

For its plant the company utilized the site of the 
former Hermanns smelter at Neuwied, which was 
provided with switch tracks and various buildings 
which could, in part, be used; on the other hand, 
this made the design of the plant between these 
fixed points comparatively difficult. 

The incoming raw limestone is unloaded by means 
of a large revolving dock-crane which can sweep 
the entire length of even the largest boats on the 
Rhine, so that no shifting of these boats, which 
would have been difficult because of the lack of 
space, is required. The grab-bucket of the unload- 
ing crane casts the material into a 5-cu. m. (6.54- 
cu. yd.) electric overhead-conveyor car which, trav- 
eling at high speed, delivers the stone to a huge 
raw-material storage pile, so that, even in case of 
high water or ice drifts, there is adequate stock to 
compensate for any difficulties in transportation 
that may occur. 

Clay is pumped from the special tank-ship by 
means of a centrifugal pump to a separate clay 
storage ; such a ship can be unloaded within an hour. 
The clay slurry itself, as required, is conveyed into 
storage silos by special agitating devices. 

The limestone is reclaimed from the raw-material 
storage by means of a clamshell crane which feeds 
direct to the feed bins of the wet-grinding mills. 
These bins are large enough to keep the plant sup- 
plied for an 8-hr. shift. 
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In the grinding department the entire design and 
the selection of equipment was based on the idea 
of achieving, with machinery layouts as large as 
possible in size and capacity yet absolutely sure in 
operation, a simplicity of plant and operation which 
certainly is not to be exceeded. The building hous- 
ing the two Andreas wet-grinding mills of 2.2-m. 
(7-ft. 4-in.) diameter and 14-m. (46-ft.) length is 
connected with that housing two finish-grinding 
mills of identical size in such a way that it is pos- 
sible for one man to supervise the entire grinding 
equipment for a daily production of 1,000 tons. The 
two finish-grinding mills are adequate for the daily 
production of the 1,000 tons or more, not only in 
the case of the standard cement with a residue of 
10 to 12 per cent. on the 4,900-mesh sieve, but also 
for the special cement and trass cement with a much 
smaller residue of 2 to 4 per cent. on the sieve of 
4,900 meshes per sq. cm. (roughly equivalent to a 
sieve of 175 meshes per lineal in.). The raw slurry 
is conveyed from the wet-grinding mills to the slur- 
ry silos by centrifugal pumps, and is thoroughly 
mixed in the silos by means of a special compressed- 
air mixing apparatus to obtain an absolutely uni- 
form mix and the highly-uniform quality dependent 
on it. 

For the burning of the cement there are two An- 
dreas wet-process rotary kilns, 11 ft. in diameter 
and 207 ft. long, which are fired with pulverized 
coal. The kiln gases, with a temperature of approx- 
imately 250 deg. F., pass into an electric dust-cham- 
ber, which was installed by the Lurgi-Apparatebau- 
Gesellschaft, behind the kilns. Behind this dust 
chamber are installed two large exhausters which 
draw the cleaned waste gases into two concrete 
chimneys 60 m. (196.8 ft.) high and 3.3 m. (10.8 ft.) 
in the clear in top diameter. In this way the waste 
gases are cleaned to about 99 per cent. freedom from 
dust and damage to the vicinity is quite thoroughly 
avoided. 

Coal is prepared in a separate plant, where it is 
received by boat, is removed from the vessel by an 
unloading crane that can revolve through 360 deg., 
and is deposited on a conveyor belt that carries it to 
the coal-storage bins. From these the coal is auto- 
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Unloading dock for boats which bring in the limestone, clay and 


coal. 
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Two of the wet-grinding mills. 


matically withdrawn, in the desired proportions of 
high and low volatile coal, and the mixture passes 
then to a rotary drier and to a coal compound mill 
following it. This mill, 1.8 m. (6 ft.) in diameter 
and 13 m. (42 ft.) long, is adequate for an hourly 
production of 20 tons and more with a residue of 
6 per cent. on the 4,90G-mesh sieve, and also for a 
later increase of production. Because of the heavy 
construction of the coal mill, it was felt that no 











Two finish-grinding mills showing the feeders. 


duplicate coal-mill installation was required to as- 
sure continuity of operation. It was selected on the 
ground of experience showing that this type of mill 
has greater capacity, greater simplicity and lower 
repair costs than some mills of the high-speed type. 

Clinker from the kilns is carried by shaking- 
trough conveyors and sturdy elevators to the clinker 
silos; these silos, by the way, like the slurry silos, 
are round and were erected in a short time by the 
use of sliding forms. From the silos, the clinker 
is carried back in shaking conveyors to the two 
large finish-grinding mills. 

In the installation of all buildings, silos, ete., a 
considerable expansion of the plant has been pro- 
vided for from the very start, particularly with 
reference to the possibility of expansion in the pro- 
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A general view of the Neuwied cement plant seen across the Rhine. 
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Tons of Portland and Special Cements 
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cement plants, which deserves special atten- 

tion because of capacity, economy and me- 
chanical arrangement, was recently placed in oper- 
ation at Neuwied, Germany. The plant was built 
last year by the Wickingsche Portland-Zement und 
Wasserkalkwerke Akt.-Ges. of Munster-i.-W. to 
take advantage of the excellent site on the Rhine 
with cheap water transportation for domestic and 
foreign shipments and likewise to secure a favor- 
able transportation situation for its many custom- 
ers in the pumice region of the Rhine basin, and, 
similarly, to make possible at favorable freight 
rates the receipt of trass, which is used by this 
plant in considerable quantities for the production 
of trass cement. 

The start of operations has shown that the ex- 
pectations of simplicity, economy and safety of 
operation of the plant have been fulfilled in a high 
degree. With only six principal machines of high 
capacity, consisting of two wet-grinding mills of 
7-ft. 4-in. diameter and 46-ft. length, two finish- 
grinding mills of the same size, and two wet-process 
rotary kilns of 11-ft. diameter and 207-ft. length, 
the plant attains, with the minimum amount of la- 
bor, a daily capacity of over 1,000 metric (1,102 
short) tons of various cement materials (high- 
strength special cement, standard cement, trass ce- 
ment, a special cement for the pumice industry, 
etc.). 

The limestone raw material is obtained from 
quarries at Oppenheim, crushed there in special 
primary hammer-crushers, and then conveyed to 
bins along the Rhine, from which ships can be 
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loaded in the shortest possible time. The clay comes 
from pits in the vicinity of Koblenz, where it is 
converted into slurry in several agitators at the pit 
itself, and then piped in slurry form to a waiting 
tank ship. 

For its plant the company utilized the site of the 
former Hermanns smelter at Neuwied, which was 
provided with switch tracks and various buildings 
which could, in part, be used; on the other hand, 
this made the design of the plant between these 
fixed points comparatively difficult. 

The incoming raw limestone is unloaded by means 
of a large revolving dock-crane which can sweep 
the entire length of even the largest boats on the 
Rhine, so that no shifting of these boats, which 
would have been difficult because of the lack of 
space, is required. The grab-bucket of the unload- 
ing crane casts the material into a 5-cu. m. (6.54- 
cu. yd.) electric overhead-conveyor car which, trav- 
eling at high speed, delivers the stone to a huge 
raw-material storage pile, so that, even in case of 
high water or ice drifts, there is adequate stock to 
compensate for any difficulties in transportation 
that may occur. 

Clay is pumped from the special tank-ship by 
means of a centrifugal pump to a separate clay 
storage ; such a ship can be unloaded within an hour. 
The clay slurry itself, as required, is conveyed into 
storage silos by special agitating devices. 

The limestone is reclaimed from the raw-material 
storage by means of a clamshell crane which feeds 
direct to the feed bins of the wet-grinding mills. 
These bins are large enough to keep the plant sup- 
plied for an 8-hr. shift. 
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In the grinding department the entire design and 
the selection of equipment was based on the idea 
of achieving, with machinery layouts as large as 
possible in size and capacity yet absolutely sure in 
operation, a simplicity of plant and operation which 
certainly is not to be exceeded. The building hous- 
ing the two Andreas wet-grinding mills of 2.2-m. 
(7-ft. 4-in.) diameter and 14-m. (46-ft.) length is 
connected with that housing two finish-grinding 
mills of identical size in such a way that it is pos- 
sible for one man to supervise the entire grinding 
equipment for a daily production of 1,000 tons. The 
two finish-grinding mills are adequate for the daily 
production of the 1,000 tons or more, not only in 
the case of the standard cement with a residue of 
10 to 12 per cent. on the 4,900-mesh sieve, but also 
for the special cement and trass cement with a much 
smaller residue of 2 to 4 per cent. on the sieve of 
4,900 meshes per sq. cm. (roughly equivalent to a 
sieve of 175 meshes per lineal in.). The raw slurry 
is conveyed from the wet-grinding mills to the slur- 
ry silos by centrifugal pumps, and is thoroughly 
mixed in the silos by means of a special compressed- 
air mixing apparatus to obtain an absolutely uni- 
form mix and the highly-uniform quality dependent 
on it. 

For the burning of the cement there are two An- 
dreas wet-process rotary kilns, 11 ft. in diameter 
and 207 ft. long, which are fired with pulverized 
coal. The kiln gases, with a temperature of approx- 
imately 250 deg. F., pass into an electric dust-cham- 
ber, which was installed by the Lurgi-Apparatebau- 
Gesellschaft, behind the kilns. Behind this dust 
chamber are installed two large exhausters which 
draw the cleaned waste gases into two concrete 
chimneys 60 m. (196.8 ft.) high and 3.3 m. (10.8 ft.) 
in the clear in top diameter. In this way the waste 
gases are cleaned to about 99 per cent. freedom from 
dust and damage to the vicinity is quite thoroughly 
avoided. 

Coal is prepared in a separate plant, where it is 
received by boat, is removed from the vessel by an 
unloading crane that can revolve through 360 deg., 
and is deposited on a conveyor belt that carries it to 
the coal-storage bins. From these the coal is auto- 
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matically withdrawn, in the desired proportions of 
high and low volatile coal, and the mixture passes 
then to a rotary drier and to a coal compound mill 
following it. This mill, 1.8 m. (6 ft.) in diameter 
and 13 m. (42 ft.) long, is adequate for an hourly 
production of 20 tons and more with a residue of 
6 per cent. on the 4,90G-mesh sieve, and also for a 
later increase of production. Because of the heavy 
construction of the coal mill, it was felt that no 
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duplicate coal-mill installation was required to as- 
sure continuity of operation. It was selected on the 
ground of experience showing that this type of mill 
has greater capacity, greater simplicity and lower 
repair costs than some mills of the high-speed type. 

Clinker from the kilns is carried by shaking- 
trough conveyors and sturdy elevators to the clinker 
silos; these silos, by the way, like the slurry silos, 
are round and were erected in a short time by the 
use of sliding forms. From the silos, the clinker 
is carried back in shaking conveyors to the two 
large finish-grinding mills. 

In the installation of all buildings, silos, etc., a 
considerable expansion of the plant has been pro- 
vided for from the very start, particularly with 
reference to the possibility of expansion in the pro- 
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duction of Portland cement, trass cement and ce- 
ment with admixed lime, which, if desired, can also 
be calcined, ground, slaked and admixed all on the 
plant grounds. For this reason the plant at present 
does not appear at first glance so compactly ar- 
ranged, as it will be with regard to the later com- 
plete construction. 

Packing and loading presented some difficulties, 
in that provision had to be made for packing both 
in bags (either paper or jute) and in barrels, for 
shipment by boat, by rail or by truck. Sacks are 
packed with a valve-bag packer with which one man 
can easily fill up to 1,000 sacks per hr., giving abso- 
lutely uniform weight. The packing of barrels is 
accomplished with a completely automatic barrel- 




















Looking toward the discharge end of the two 207-ft. rotary kilns. 


packer with which one man can fill up to 100 bbl. 
an hr. 

Bags are carried away by belts, either direct into 
cars, or to the platform carrier of the overhead 
conveyor for shipment by boat. Barrels are car- 
ried away automatically from the shaking machine, 
over a set of rollers to an automatic barrel-heading 
machine, and from this by rollerways to the carrier 
of the overhead conveyor to the ship. The over- 
head conveyor thus runs through the bagging plant 
and also through the barrel-packing department. 
It was selected because it offers the simplest and 








Plant where the coal is prepared for burning. 














A view in the bagging department. 


most economical way to reach all parts of the ship, 
so that the ship need not be moved during the load- 
ing, and also to enable loading the ship at different 
points simultaneously and uniformly, putting less 
strain on the paper sacks. Furthermore, the elec- 
tric overhead conveyor allows a later extension in 
the simplest and cheapest way by simply putting 
additional carriers on the existing track equipment. 

The railway side-track lies between the bag- and 
the barrel-packing departments, so that the cars 
can be loaded from either side. In addition, a spe- 
cial loading ramp has been provided in the barrel- 
packing department for automatic conveying. 

For the plant’s present total capacity of over 
1,000 tons there are employed in the plant itself, 
including shop, laboratory, foremen, etc., only 160 
persoiis. 

The execution of the plans and the furnishing of 
almost all the equipment for this interesting plant 
were entrusted to the Andreas Maschinenbaugesell- 
schaft m.b.H., Munster-i.-W., Germany. The ce- 
ment machinery division of this company, as was 
recently announced, has recently been taken over 
by the Fried. Krupp Grusonwerk Akt.-Ges. of 
Magdeburg-Buckau. 





‘Petre for aggregates was so insistent 
that the new plant of the Piru Rock Co. 
at Piru, Cal., 
before all the machinery was installed. Turn 
to page 20 for the story of this modern plant. 


was forced to begin producing 
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The Nonmetallic 
Mineral Resources 


of IOWA 


By JAMES H. LEES 
Asst. State Geologist 


OWA has always been thought of as primarily 
t an agricultural state, and indeed her output of 

farm products in 1929, valued at $790,000,000, 
does rather overshadow the nonmetallic-mineral 
output with a value of only $25,000,000. Never- 
theless this relatively small output of mineral prod- 
ucts plays a rather disproportionately important 
part in the development and up-keep of the state. 
If anyone questions this statement let him consider 
the relation of our cement materials to Iowa’s re- 
cently launched good-roads program or the relation 
of our gypsum deposits to building construction. 
Even during the years when Iowa was known to 
outsiders chiefly as the 
Great American Mudhole 


Cement 
Growth of Industry.—The history of cement 
making in Iowa is rather short, but it shows a rapid 
growth in the industry. In 1900 there were made 
in the United States 8,482,000 bbl. of Portland ce- 
ment, with a value of $9,280,525. In 1930 lowa 
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Limestone has been quarried in the counties carrying horizontal 
markings. 


alone shipped 7,035,252 bbl. with a total value of 
$10,047,584, more than 
the value of the out- 





and was dreaded by au- 
tomobile tourists, her 
mineral resources were 
playing a valuable part 
in the growth of wealth 
and sentiment that has 
finally made Iowa one of 
the best paved, best 
farmed, best educated 
states in the Union. 
After this self-lauda- 
tory introduction let us 
see what Iowa’s mineral 
resources really are and 








put of the entire nation 
only thirty years before. 
This represents the 
growth of twenty-two 
years since the first plant 
began production, that of 
the Northwestern States 
at Mason City. 
Occurrence of Lime- 
stone.—The bedrock de- 
posits of Iowa are all 
sedimentary in origin 
and most of the expos- 








what they amount to. 
The list of commercial 
minerals that are being used is not a long one and 
is confined to the nonmetallic class. Coal, cement 
materials, clay wares, gypsum and its products, 
sand and gravel, limestone and lime—these prac- 
tically exhaust the list. 
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Vertical markings indicate counties in which sand and gravel 
, have been produced. 
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Geological map of Iowa showing formations. 


ures are in the eastern 
half of the state. Lime- 
stones and shales form 
much the greater part of the series, although some 
sandstones are of recognized importance. In dis- 
cussing cement materials of course only the first 
two are to be considered. One of the problems to 
be solved in locating cement plants, next to the 
finding of material of suitable quality and quan- 
tity, is the finding of these materials close enough 
together to enable them to be brought to the fac- 
tory without undue transportation labor and ex- 
pense. That has been one of the important factors 
in determining the locations of the Iowa plants; 
that and the distance from deposits of coal of suit- 
able quality. 

Limestone of quality and quantity suitable for 
cement making occurs in the Ordovician system of 
rocks, in the Devonian, the Mississippian and the 
upper part of the Pennsylvanian, formerly known 
as the Carboniferous. Shale is found also in each © 
of these systems. The rock systems over most of 
Iowa lie in broad irregular bands extending from 
southeast to northwest and dip under younger sys- 
tems as they extend from the northeast corner of 
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the state toward the southwest. Because of this 
arrangement the Ordovician strata outcrop from 
Clinton, on the Mississippi River, northwestward 
across the northeast corner of the state into Minne- 
sota; the Devonian beds lie between Davenport and 
Muscatine on the south and Mason City and beyond 
to the north; and the Mississippian beds reach from 
the southeastern corner northwest past the north- 
central line of Iowa and perhaps into southwestern 
Minnesota, although their northward extent is lim- 
ited by much older rocks that outcrop in that region. 
The shales, coals and sandstones of the Des Moines 
series of the Pennsylvanian system occupy a broad 
patch extending from Fort Dodge in north-central 
Iowa southward into Missouri. In southwestern 
Iowa lie alternating limestones and shale beds 
which belong in the Missouri series of the Penn- 
sylvanian rock system. In northwestern Iowa are 
beds of limestones and shales, with some chalk, that 
are much younger geologically and are classified 
with the Cretaceous system. 

Sources of Supply.—Of these various groups of 
rocks, then, those of the Devonian are used by the 
Northwestern States and Lehigh plants at Mason 
City and by the Dewey plant just below Davenport. 
The Northwestern States plant at Gilmore City 
uses material from the Mississippian system and 
the Hawkeye and Pennsylvania-Dixie plants near 
Des Moines get their limestone and shale from beds 
in the Missouri series of the Pennsylvanian sys- 
tem. Probably some of the reasons for nonuse of 
the Ordovician rocks are the relative difficulty of 
access, the rough nature of the topography in the 
region of outcrop, and the distance to coal fields. 

The Mason City plants are fortunate in being 
near the contact of limestone and shale beds of 
good quality, in having good railroad facilities, and 
in being fairly near the central Iowa coal fields. 

The Dewey plant near Davenport likewise is fa- 
vored by an immense deposit of high-grade lime- 
stone past which the tracks of two trunk-line rail- 
roads run. This plant is now using a clay which 
overlies the limestone at the quarry, and it also has 
available great quantities of shale in an outlier of 
the Des Moines series which lies close at hand. 

The limestone used by the Gilmore City plant is 
exceptionally pure and analyses show some of it to 
contain as high as 98 per cent. calcium carbonate. 
Shale is provided from deposits overlying the lime- 
stone, and some has been shipped from pits in the 
Des Moines series near Fort Dodge. The Missis- 
sippian system contains a great deal of shale, but 
this shale is found in southeastern Iowa and does 
not extend as far north as Gilmore City. 

The Hawkeye and Pennsylvania-Dixie plants 
take advantage of the good railroad facilities of 
Des Moines, the market and the nearness to numer- 
our coal mines. The beds of limestone and shale 
which they use are near the eastern edge of the Mis- 
souri series, which explains why the quarries are 
as far from the plants as they are, the Hawkeye 
quarry being near Earlham, 30 mi. west, and the 
Pennsylvania-Dixie quarry near Winterset, about 
40 mi. southwest. 
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Wo attempts have been made to utilize the de- 
posits of the Cretaceous system of northwestern 
Iowa, although a plant at Vermilion, South Dakota, 
a number of years ago used Cretaceous chalk. The 
best exposures of these deposits in Iowa are in the 
bluffs along the Missouri and Big Sioux Rivers 
near Sioux City and northward as far as Hawarden. 
Their utilization would depend to a large degree on 
the amount of overburden that had to be removed. 
Certainly there should be a large territory for their 
use. 

The three older plants, at Mason City and Gil- 
more City, are built to use the dry process of manu- 
facture, while the Davenport and Des Moines plants 
use the wet process. The total capacity of the six 
plants is 9,592,900 bbl. annually from 30 kilns. 

It would seem that cement materials in Iowa are 











Plant and quarry of the Linwood Cement Co. at Linwood, near 
Davenport. 

abundant for all probable needs for a long future. 
In eastern Iowa the beds are near the surface and 
lie in a fairly horizontal position. The Iowa strata 
have nowhere suffered from severe faulting or dis- 
location and so either open-pit and quarry recovery 
or underground mining may be carried on without 
undue hindrances. 

Characteristics of Deposits.—The state has been 
covered by the five great continental glaciers of the 
Ice Age and so the deposits of clay and coarser ma- 
terials are to be found practically all over its area. 
These deposits are relatively thin in the eastern 
part of the state and so the rocks outcrop more 
abundantly. Moreover, many of these rocks are of 
the harder types, limestones and sandstones, and 
so stand up under erosion better than would large 
areas of soft shales. The area west of the Des 
Moines River, as well as a belt some miles in width 
on the east, is underlain by the rocks of the Des 
Moines and Missouri series of the Pennsylvanian 
system and by the Cretaceous rocks. All these in- 
clude large amounts of shales, which weather down 
and tend to cover up such rock exposures as might 


Table I.— AMOUNT AND VALUE OF CEMENT MADE IN IOWA IN 
1928 AND 1929 
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7,070,172 
1,559,925 
6,880,731 
$10,734,838 
$1.56 


. 5,348,807 
Estimated consumption per capita. . Pe A 2.20 

Surplus production. . ee 1,531,924 
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otherwise occur. In addition the glacial-drift de- 
posits are thicker in western Iowa, in some regions 
reaching a maximum of 400 or perhaps 500 ft. The 
shale beds of the Des Moines series, as found in the 
Des Moines valley, reach great thicknesses, amount- 
ing to a total of 500 or 600 ft., but the beds of the 
Missouri series and the Cretaceous system tend to 
be thinner and to alternate, limestone following 
shale in a long repetition. All these facts taken 
together make quarrying or mining of rock mate- 
rials a much more difficult process in western lowa 
than in the eastern counties, and these difficulties 
are plainly reflected in any scheme for showing the 
distribution of mineral industries in the state. A 
number of stone quarries and a few shale pits have 
been operated in western Iowa, but most of these 
were rather small and with few exceptions they 
have succumbed to the difficulties of heavy over- 
burden or limited available supplies. The most 
noteworthy exceptions are the large shale pits near 
Sioux City and the quarries near Earlham and 
Winterset. 

Production.—Table I shows that the cement in- 
dustry experienced a slight decline during 1929 in 
practically all phases. Production was much less 
than in 1928, shipments were also less, and owing 
to lower factory prices the amount received was 














The Niagaran limestone at the Bealer quarries, Cedar Valley. 


nearly a million dollars less in 1929. This, in face 
of the road-building in progress, seems to indicate 
that other construction was slowing down, with 
resulting smaller demand for cement. 

The companies now operating in Iowa are the 
following: 

Davenport—Dewey Portland Cement Co. of Kan- 
sas City, Mo. Brand: Dewey. 

Des Moines—Hawkeye Portland Cement Co. of 
Des Moines. Brand: Hawkeye. 

Gilmore City—Northwestern States Portland 
Cement Co. of Mason City. Brand: Northwestern. 

Mason City—Lehigh Portland Cement Co. of 
Mason City. Brand: Lehigh. 

Northwestern States Portland Cement Co. of 
Mason City. Brand: Northwestern. 

Valley Junction—Pennsylvania-Dixie Cement 
Corp. of Des Moines. Brand: Pyramid. 
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Crushed Stone 


Boulders and Quartzite——The foregoing discus- 
sion will have given the reader, I hope, some idea of 
the distribution and availability of rock in the state. 
As intimated before, there are no beds of granite, 
trap rock or any of the hard igneous rocks that are 
available in some states. In Iowa all these rocks 
are buried under hundreds or thousands of feet of 
the sedimentary strata we have been describing. 
Aside from the limestone beds the only exposed 
materials that are hard enough to be used as crushed 
rock are the boulders of the glacial drift and the 
Sioux quartzite. The boulders have been widely 
used in the regions where they are abundant, for 
foundations, retaining walls, and in a few cases for 
entire structures. Still, their use can hardly be 
said to have reached commercial proportions. The 
Sioux quartzite is a sandstone which has been hard- 
ened by the deposition of silica around the grains. 
Because of its extreme hardness it is often called 
Sioux Falls granite, but it is in no sense a granite 
or any allied type of rock. It outcrops in Iowa 
only in the two or three northwest sections, but it 
is much more widely exposed north and west of 
the state boundaries, especially about Sioux Falls, 
So. Dak., along the Big Sioux River, whence it de- 
rives its name. It has been very extensively quar- 
ried for building stone, paving and various crushed- 
rock uses, but very little use has been made of the 
Jowa material, most of the work of production being 
on the Dakota side of the line. Because of its uni- 
formity in composition and texture it is really 
harder than granite, and these same characters 
make it practically insoluble. Therefore it makes 
excellent building stone, being capable of receiving 
and retaining a high polish. It is also well suited 
to crushed-rock uses, such as filter beds and the 
various kinds of concrete. On the other hand, of 
course, its extreme hardness makes crushing a diffi- 





Underground limestone workings of Douds Stone Co. near 
Douds, Ia. 


cult matter and without doubt has hindered its 
wider use. 

Dolomites and Magnesian Limestones.—Besides 
the limestones from the various rock systems that 
were mentioned in discussing cement materials, 
there are several others whose composition forbids 
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their use in cement but really favors them for 
dimension stone or crushed rock. These are the 
dolomites and magnesian limestones of the Galena 
stage of the Ordovician in northeastern Iowa, of 
the Niagaran series of the Silurian system a little 
farther to the south and west, and of some parts 
of the Devonian and Mississippian systems, stretch- 
ing, as already indicated, across the state from the 
southeastern portion to the north-central border. 
As is well known these magnesian limestones are 
somewhat harder than the high-calcium stones and 
are more resistant to weathering and abrasion. In 
the days before concrete was so universally used 











St. Peter, in Chickasaw County, is one of the largest glacial 
boulders in the state. 


these dolomites found extensive service as building 
material, and many are the railroad and highway 
bridges that still attest their durability and adapt- 
ability to substantial and graceful architecture. 
Probably the largest quarrying operations in the 
state were those at Cedar Valley and Stone City in 
the Niagaran dolomite of Jones County and those 
near Le Grand, in Marshall County, in the Kinder- 
hook beds of the Mississippian. The Jones County 
quarries are now most excellent swimming holes, 
but the Marshall County quarries still turn out 
great tonnages of crushed rock. The last of the 
noteworthy dimension-stone quarries was that of 
Wilkes Williams, in the Niagaran beds near Post- 
ville, in the northeastern part of Iowa. This quarry 
was operated continuously until the mysterious 
murder of Mr. Williams a few years ago. A great 
number of quarries have been operated all over 
eastern Iowa and some in the southwestern coun- 
ties as far as the Missouri River. But economic 
conditions, increasing overburden as well as in- 
creasing competition, changing commercial de- 
mands, and other factors have led to the abandon- 
ment of most of these operations and in 1929 the 
number of active plants was reduced to 41, with a 
product valued at a little over $1,500,000. It must 
be significant of change and progress to note that 
in 1901 a total of 213 operators produced sand- 
stone, limestone and lime valued at $781,756. Un- 
fortunately tonnages were not reported. The first 
year in which the tonnage or the value reached the 
million-mark was in 1927, and the figures show 
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that three-fourths of the stone produced in these 
recent years was crushed for concrete and road 
metal. These figures, of course, do not include the 
materials used in the making of cement. 

Iowa’s road-building program has naturally given 
a great impetus to the quarrying of limestone and 
the manufacture of cement. The fact that in 1930 
the highway commission paved 1,040 mi. of country 
highway with concrete and that over 500 mi. will 
be similarly surfaced in 1931 can not but react on 
these two industries as well as on others. Also 
the increasing use of concrete in buildings adds to 
the work given the quarries and cement mills. 

Sandstone.—Sandstone was formerly quarried in 
a number of counties in eastern and central Iowa, 
but none has been produced commercially for a 
number of years. The St. Peter sandstone, which 
is quarried so extensively near Ottawa, IIl., out- 
crops along the Mississippi River and elsewhere in 
northeastern Iowa and, because of its purity and 
accessibility, it makes excellent material for glass- 
making and similar uses. Locally it is hard enough 
for building purposes, but usually it is too soft for 
anything but those uses that allow the use of steam- 
shovel or hydraulic methods of recovery. Several 
bodies of sandstone that seem to fill erosion chan- 
nels in the shales of the Des Moines series are fairly 
hard, and one of these at the village of Red Rock, 
about 40 mi. below Des Moines, was rather exten- 
sively quarried in years past. The channelers and 
engines slowly rusting away bear mute witness to 
the folly of not looking before leaping, in quarrying 
as well as in swimming. 

Lime.—Lime has been burned at many places in 
Iowa, and tests show that it was of excellent qual- 
ity. The largest kilns were at Dubuque and Hurst- 
ville, where supplies were abundant and quality was 
high. Competition of out-of-state limes, perhaps 
produced more cheaply, but especially the use of 
cement and gypsum, have so far reduced the de- 
mand that the Dubuque plant was dismantled re- 
cently, leaving the Hurstville kilns alone in the 
field. Both plants have found rock crushing more 
profitable than rock burning and have turned to 
the former occupation in increasing degree. It is 
evident that the future of the Iowa quarries, and 
they certainly have a bright future, lies in the pro- 
duction of crushed limestone, mainly, of course, for 
the various uses of concrete, but also increasingly 
for agricultural lime and railroad ballast, riprap 
and various other ends. As the lime of Iowa soils 
is being withdrawn by long-continued farming the 
use of limestone is growing. Only a few years ago 
practically none was used, but in 1929 nearly 200,- 
000 tons was sold from Iowa quarries. In 1930 
Iowa’s production of limestone and lime totaled 
1,830,340 short tons, valued at $1,583,411. 

It may be added that, while most of the Iowa 
stone producers have used open pits and quarries, 
a few have found the use of underground-mining 
methods desirable. Several mines have been opened 
near Keokuk, and the Douds Stone Co., operating 
near Douds, in southeastern Iowa, after sinking its 
pit about 60 ft., has run in three levels of tunnels 
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Table II.—PRODUCTION OF STONE AND LIME IN IOWA IN 1928 





























AND 1929 
1928 1929 
Kind Plants} Tons Value Plants} Tons Value 

rere rae 5 3,800 $3,985 | 2,110 $2,952 
oo: ee 1l 106,790 87,586 12 92,660 103,777 

Concrete and road | 
PES 25 11,199,230 | 1,306,984 | 29 {1,158,490 | 1,182,773 
Railroad ballast... 2 112,040 109,160 | 5 107,390 45,809 
| eee A 6,340 9,767 | S 10,160 17,923 
46 {1,428,200 |$1,517,482 | 51 {1,370,810 |$1,353,234 








and is now working by the room-and-pillar method. 

Production.—Table II shows a slight reduction 
in the amount of stone marketed in 1929 and a 
somewhat greater reduction in its value as com- 
pared with that produced in 1928. This lessened 
output was shared by every important brand of the 
industry, even the classes of crushed stone—for 
concrete, ballast, agriculture, etc.—being produced 
in lessened amounts. And these are much the most 
important elements in Iowa’s stone trade. Other 
construction materials—rough stone for building 
and riprap for river improvement and similar proj- 
ects—stand next in order of value. 

As stated, only one lime plant was operated, that 
of the Hurst estate at Hurstville. The Dubuque 
Stone Products Co. dismantled its kilns in Decem- 
ber, 1928, thus terminating an operation of many 
years’ standing. 

Scott was the leading county during this year 
with Marshall, Madison, Hardin, Black Hawk and 
Johnson Counties following in order among the 
leaders. Among individual producers the Linwood 
Cement Co. of Scott County was the foremost, while 
the River Products Co. of Johnson County stood 
next. This, of course, does not include the mate- 
rials extracted by the cement companies for their 
own manufacturing purposes. 


Gypsum 


Origin.—In some ways gypsum is one of the most 
interesting minerals the earth affords. We can 
understand how muds and sands may be carried 
down by the rivers and laid on the ocean floor to 





make beds of sandstone or limestone or shale. But 
how a mineral which occurs in such relatively small 
amounts and has such peculiar characteristics as 
gypsum can be formed is much more difficult to 
understand. Study of different gypsum deposits 
seems to indicate that they may have two chief 
means of origin, by precipitation from bodies of 
concentrated sea water or by replacement of cal- 
cium carbonate of limestones by calcium sulphate 
and perhaps later the hydration of this calcium 
sulphate, changing an anhydrite to gypsum. The 
calcium sulphate might be formed by the action of 
sulphur-bearing waters on the limestones. 








Table III.—PRODUCTION AND SALES OF GYPSUM IN IOWA IN 1928 



































AND 1929 
1928 1929 
Tons Value Tons Value 

Crude gypsum mined..........] 764,044 |.......... (ic) | 
Crude sold . 

—cement mills..............] 153,225 $239,227 | 147,330 | $232,846 

—@GTICUIUIFE... ce ese 1,371 8,036 1,32 5,888 

Total crude sold.......... 154,596 247,263 | 148,442 238,734 

Calcined sold 

—neat and sanded plaster... .| 101,397 678,282 39,114 208,416 

—fibered plaster............| 253,114 1,197,374 | 276,033 | 1,276,645 

—plaster-board and wall- 

[Sea ee ree 120,257(c) | 2,471,806 | 126,018 | 2,240,024 
—-partition tile............. 59,008 390,373 54,468 356,160 
—other building (a)........ 15,152 259,739 17,173 274,823 
—plaster of Paris (b)........ 16,212 110,377 8,955 74,054 

Total calcined sold........ 565,140 5,107,951 | 521,761 | 4,430,122 

(iG: See 719,736 $5,355,214 | 670,203 |$4,668,856 




















(a) Includes roofing tile, special tile, insulating, fireproofing, other building 


rial. - 
~ (b) Includes Keene’s cement sold to plate-glass works. 








Deposits.—Iowa has two commercially important 
deposits of gypsum, and these seem to illustrate 
the two methods of formation mentioned. The Fort 
Dodge bed, in north-central Iowa, lies in and on the 
slopes of an old valley cut into the shales and sand- 
stones and coals of the Des Moines series. It seems 
to have been deposited from the overcharged waters 
of a more-or-less isolated basin, and its alternating 
thin light- and dark-gray bands probably indicate 
seasonal changes in the character and content of 
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Aérial view of the Fort Dodge plant of the United States Gypsum Co. 








the water. It is from 10 to 30 ft. thick, except near 
the eroded edges, and its estimated area is about 
30 sq. mi. The gypsum is overlain by 20 to 50 ft. 
of reddish sandy shales, which apparently belong 
in the same series as the gypsum, and by differing 
thicknesses of glacial drift, which is very much 
younger than the gypsum and its overlying shale. 
These latter are thought to be of Permian age, 
which is next younger than the Missouri epoch, in 
which the limestones and shales of southwestern 
Iowa were formed. Indeed fossils of Missouri age 
have been found in a conglomerate lying just below 
the gypsum in some places. 

Methods of Recovery.—The nearness of the gyp- 
sum to the surface and the fact that the bed has 
been cut across by the Des Moines River and its 
several small tributaries led to its early discovery 
and utilization. The first use was for building pur- 
poses and several houses and retaining walls in 
Fort Dodge still attest this early usage. However, 
it was soon seen that the rock was too soft to be 
very satisfactory for such purposes. But the 


knowledge of the value of calcined gypsum as a 
wall plaster had spread to Iowa from the east and 
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Detail of irregular surface in gypsum near Fort Dodge. 
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by 1872 a mill was erected for the commercial man- 
ufacture of gypsum plaster. From this small be- 
ginning the industry has grown until there are now 
five large plants making gypsum products, one of 
them being among the largest in the United States. 
In addition one quarry turns out only the crude 
rock. The early plants were supplied from open 
quarries in the ravines, where the gypsum had been 
naturally exposed, but in time the stripping became 
too great a problem for those early quarrymen and 
they began to burrow underground. This was rel- 
atively simple, of course, because of the softness 
of the rock and the shallowness of the bed—not 
over 60 ft.—but it necessitated leaving a good deal 
of rock as floor and roof and pillars. However, 
improved methods of stripping, combined with 
more courage in grasping the possibilities of large- 
scale operations, have made possible once more the 
use of surface methods, and the United States Gyp- 
sum Co. is stripping 60 ft. of overburden by electric 
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drag-line and is removing the entire body of the 
gypsum by means of air-drills and electric-shovels. 
Haulage is by third-rail electric cars. Other plants, 
less fortunately situated for taking care of the re- 
moved overburden, are still using mining methods. 

The other gypsum deposit which is being worked 
is at Centerville, Appanoose County, near the south 
line of the state. This bed was not discovered until 
1910 and then only by accident. The Scandinavian 
Coal Co. of Centerville had exhausted its coal hold- 
ings and was doing diamond-drill prospecting for 
deeper-lying beds. Instead of coal, however, at 547 
ft. the drill reached what was at once seen to be 
gypsum of high purity, overlain by a few feet of 








Valleys and small erosion channels in gypsum. Vincent clay pit, 
Fort Dodge. 
anhydrite. Several other holes were drilled and 
strengthened the evidence of the first. So a shaft 
was sunk and a mill erected. This has recently been 
taken over by the United States Gypsum Co. This 
bed of gypsum seems from its position and char- 
acter to illustrate the method of replacement of lime 
carbonate with lime sulphate, perhaps by sulphur- 
bearing waters from the overlying coal beds and 
shales of the Pennsylvanian system. Limestones 
overlie and underlie the gypsum and anhydrite, and 
the thickness of these two minerals differs from 
place to place, ranging from 4 to 20 ft. Because 
of its unusual whiteness the gypsum is used for 
molding and casting plasters and other specialties. 

The products made at the Iowa mills include the 
various kinds of wall plasters, wall-board and plas- 
ter-board, plaster of Paris, partition tile in many 
designs, and miscellaneous types of material. The 
wall- and plaster-board made in 1929 was enough 
to cover 3,489 acres, or 5.45 sq. mi. In addition to 
the calcined products large quantities are crushed 
and shipped to cement mills for use as retarder and 
some is sold crude for agricultural purposes. This 
latter is a use which should be encouraged among 
farmers, for gypsum furnishes plant-food that is 
indispensable. . 

In recent years Iowa has held rank next to New 
York, the leader in gypsum products, and has been 
followed rather closely by Michigan and Ohio. Pre- 
liminary figures published in PIT AND QUARRY indi- 
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cate that, as usual, in crude gypsum mined in 1930 
Iowa was slightly overtaken by Michigan, the ton- 
nages being 481,047 and 519,225 respectively. How- 
ever, past experience suggests that in total value 
Iowa will still hold second place. 

It is a matter of scientific interest, though not of 
present economic importance, that deep wells at 








Ocheyedan Mound in Osceola County. These glacial deposits 
afford great quantities of good sand and gravel. 


Grinnell, in central Iowa, penetrated at a depth of 
1,000 ft. a 20-ft. bed of gypsum. When the more 
accessible deposits of the nation are exhausted we 
may turn to this as a last resort. 

Production.—The mining of crude gypsum and 
the sales of crushed unburned gypsum (Table III) 
were less in 1929 than in 1928 and the output of 
calcined and processed gypsum was somewhat less 
also. More fibered plaster and boards were sold, 
but in the case of the latter the price received was 
less. Some of the apparent discrepancies in figures 
for the past three years are no doubt due to dif- 
ferences in classification. Iowa operated 27 kettles 
in 1929 as against 28 in 1928, but the total capacity 
is given as 4,444 tons compared with 4,204 tons the 
year before. 

The producers in recent years were these: 

Centerville-—Federal Gypsum Co. of Centerville 
(now U.S. Gypsum Co.). 

Fort Dodge.—Certainteed Products Corp. of New 
York, N. Y. 

Universal Gypsum & Lime Co. of Chicago. 
United States Gypsum Co. of Chicago. 
Hawkeye Gypsum Products Co. of Fort Dodge. 
Johnson Clay Works of Fort Dodge. 

Wasem Plaster Co. of Fort Dodge. 

Cardiff Gypsum Plaster Co. of Fort Dodge. 








Table IV.—SAND AND GRAVEL PRODUCTION IN IOWA IN 1928 
























































AND 1929 
1928 1929 
Materials Pits | Tons Value | Pits | Tons Value 
Sand 
Molding.......... 5 64,929 $43,667 3 48,558 $32,911 
DUUGING... .-00.0605: 38 531,400 280,843 | 39 442,491 224,833 
| eee 38 |1,088,377 450,712 | 42 {1,294,148 538,416 
Grinding, polishing. 3 14,087 31,789 2 18,676 41,050 
— a eee eR 5 10 35,608 17,165 10 44,338 22,146 
Pere 1 (a) Made AeA 1 (b) Layee eee 
Raiivoad. ballast . 3 10,660 3,060 3 26,345 5,726 
| rer 3 88,737 45,370 7 12.723 2,965 
Total sand...... 60 |1,833,798 872,604 | 61 {1,887,279 868,047 
Gravel 

ee  aares 38 341,533 333,079 | 40 317,719 254,666 
eee 43 {1,013,941 790,344 | 44 /|1,600,895 973,893 
Railroad: ballast . 12 228,529 83,703 7 224,204 93,587 
ree 5 5,818 15,225 4 13,512 21,559 
Total gravel..... 64 {1,589,821 | 1,222,351 63 |2,158,330 | 1,343,705 
Total output..}| 80 {3,423,619 | 2,094,955 | 80 /4,045,609 | 2,211,752 

(a) Included in ‘‘Other.”’ (b) Included in ‘‘Grinding.”’ 
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Sand-and-gravel plant of L. G. Everist, Inc., at Sioux City. 


Sand and Gravel 


Origin and Occurrence.—When the continental 
glaciers crept down over Iowa they brought in im- 
mense quantities of clay, sand, gravel and boulders, 
all which were left by the melting ice as a blanket 
of drift, or, where water had done some sorting, as 
beds or mounds of the coarser ingredients. Great 
amounts were carried into the streams also and 
were spread over the valley floors as layers of sand 
and gravel. Centuries later, when white men occu- 
pied the valleys and prairies, they found these de- 
posits of sand and gravel of inestimable use and 
convenience, both in various building operations 
and as reservoirs for their water-supply. 

The valley deposits lie at the surface or under 
thin covers of silt, and great quantities are being 
dredged from the beds of the rivers or dug out of 
the terraces and flood plains that border the 
streams. These deposits are in general quite clean 
and contain but little material that is undesirable 
in concrete or other uses where purity is a desidera- 
tum. The valleys that contain these deposits are 
mainly in the northern and eastern parts of the 
state, and unfortunately they leave the southwest- 
ern counties rather barren of these most desirable 
materials. The same situation prevails in the dis- 
tribution of the upland deposits. These occur as 
mounds of sand and gravel with only thin covering 
and as pockets buried in the more clayey parts of 
the drift sheets, and they are found chiefly in the 
northern half of the state. This is because the ice 
sheets that brought the greatest amounts of coarse 
matter extended only about half way across Iowa 
and so furnished that part of the state with a much 
greater supply than was left in the southern coun- 
ties. 

Use in Road-Building.—These glacial sands, to 
be sure, are of the coarser varieties for the most 
part and so they are not adaptable to finer uses 
such as glass-making. By proper sorting and wash- 
ing they may be used for engine and molding sands, 
filter beds and abrasives, and they make excellent 
aggregate for all kinds of concrete construction. 
When Iowa awoke to the needs of large-scale road 
improvement the gravels furnished a great amount 
of good road metal, convenient and relatively in- 
expensive. When we next awoke to the fact that 
graveled roads were still not good enough, the 
gravel and sand were again at hand for helping 
make the concrete that has put Iowa in fourth place 
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in total mileage of paved highways. On Jan. 1, 
1931, this total was 3,293 mi. Of course these state- 
ments as to the use of gravel apply chiefly to the 
northern counties, and it was here that graveled 
roads first became common, while people in the 
southern counties were still driving over, or through, 
dirt. But the very abundance of gravel has made 
northern Iowa somewhat slow to substitute con- 
crete, and the fact that southern Iowa has had to 
import most of its road-surfacing material has led 
to the use of concrete instead of loose surfacing 
and so this part of the state, which formerly lagged 
far behind in improved roads, to-day has more pav- 
ing than northern Iowa. 

Production.—The two main features in the sand- 
and-gravel industry during 1929 were the down- 
ward trend in the output and sale of structural 
material in both classes and the upward trend in 
the use of these materials for paving and other 
road-making purposes. Naturally these trends re- 
flect conditions in these industries—building was 
slowing down, paving was speeding up. Other 
changes are noticeable, but are of much less im- 
portance. lowa’s sands and gravels are of such 
nature that they will always find their chief uses 
in these rougher phases of construction and indus- 
try. 

Another notable feature of this as of other years 
is the fluctuations in county productions. Certain 
counties which show a high production in one year 
may show little or none in the succeeding year. 
This again reflects local construction conditions, as 
these materials are normally transported only short 
distances. When building or road-making is active 
in a locality production of construction materials 
will flourish; when work slackens output decreases. 

Muscatine was the leading county in tonnage with 
Cerro Gordo, Butler, Sac, Polk and Mahaska Coun- 
ties following in that order. In values Muscatine 
County led and Cerro Gordo, Sac, Mahaska, Polk 
and Butler Counties were next in order. The Con- 
crete Materials Corp. of Waterloo, with pits in sev- 
eral counties, was the largest producer, the Ideal 
Sand & Gravel Co. of Mason City was second, and 
the Automatic Gravel Products Co. of Muscatine 
was third. 


Table IV shows detailed production figures. 





Canada Adopts Road Building for Its 
Unemployment Relief 


A broad program of emergency road building has 
been adopted by the Canadian government for un- 
employment relief, according to W. R. Smith, presi- 
dent of the American Road Builders’ Assn. Heads 
of families are to be given work as near home as 
possible, but many unattached workers will be sent 
into the Northwest to labor on the Canadian trans- 
continental highway. 


“A current editorial in the Washington Post sums 
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up the procedure in the Canadian road-building 
program,” states Mr. Smith. “Improvements will 
be in charge of the provincial administrations, as a 
rule, but the dominion will render financial aid. In 
the road camps men will be paid $2.40 a day, from 
which 80c will be deducted for food and 50c a 
month for hospital service. 


“Labor enters into every phase of highway 
work,” Mr. Smith declared. “Every dollar expended 
for the construction of a surfaced road is divided 
between labor, aggregates, binder, equipment and 
miscellaneous. Money paid for labor goes for food, 
clothing, rent and other essentials. The cost of pro- 
ducing aggregates and binder is about 50 per cent. 
labor, and the remainder is divided between equip- 
ment, power, transportation, etc. Money for labor 
is again distributed to the grocer, clothier, real-es- 
tate owner, etc. The cost of manufacturing equip- 
ment is divided into 40 per cent. labor, 40 per cent. 
materials, and 20 per cent. power, transportation, 
etc. Factories are busy furnishing the finished 
steel that, in turn, is made in furnaces and mined 
as a raw material. Transportation enters every 
phase of road building. In short, labor in all parts 
of the United States is given a job through the con- 
struction of each mile of surfaced road. 


“Road building for unemployment relief has a 
tremendous advantage in that it brings the job to 
the worker—a man needs a job where he lives. It 
is probably the most uniformly distributed activity 
for the employment of unskilled labor and it readily 
absorbs men from all types of industries tempo- 
rarily inactive. 


“Roads and streets can be bought at a bargain 
now ; the low cost tends to offset the interest charges 
if built by bond money to be repaid in more pros- 
perous times. The dollar spent in highway con- 
struction has a double value—unemployment relief 
and reduced transportation costs that benefit every- 
one. The increment in national wealth due to good 
roads will remain long after the depression is for- 
gotten,” he concluded. 





Germany’s Output of Limestone and 
Lime Shows Sharp Decline 


Germany’s output of raw limestone fell from 12,- 
780,000 tons in 1929 to 9,132,000 in 1930, and burnt 
lime from 8,232,000 to 6,346,000 tons. Although 
definite statistics are lacking, the first half of this 
year registered a further contraction in production, 
due to the loss in sales, which usually increase in the 
spring, but were this year depressed by conditions 
in building, agriculture, and industry. Exports 
have also fallen off, particularly shipments to Aus- 
tria and Czechoslovakia. At the same time, recent 
months have shown increased imports of lime into 
Germany, especially into Bavaria and Saxony, 
which are easily reached from Czechoslovakia. 


Pit and Quarry 









of Construction 


MMEDIATE convening of Congress and state 
| legislatures to authorize a mammoth building 
program and other measures designed to aid in 
dispelling the depression was urged by the govern- 
ing board of the Associated General Contractors 
of America at its meeting in Washington Sept. 30 
and Oct. 1. The board’s recommendation concern- 
ing Congress and the state legislatures, however, 
was contingent on the necessity for the special ses- 
sions for carrying out the programs suggested by 
the board. 

Briefly, the board’s recommendations covered the 
subjects of community construction, construction 
finance, prison labor, construction investment, taxa- 
tion, federal-aid, state issues of building bonds, ex- 
pansion reserves by public utilities, additional 
banking facilities, and unlimited competition. 

Another important act by the board was the adop- 
tion of a code of ethics and a schedule of fees “to 
guide all parties interested in such a service in their 
proper relations with one another.” 

Col. William A. Starrett, of New York, was nomi- 
nated national president of the A. G. C., and Harry 
J. Kaiser, of Oakland, Cal., national vice-president. 
The nominations are tantamount to election, but 
will not be ratified until the annual convention of 
A. G. C. in Milwaukee next January. 

The general session of the board was held Sept. 
30, with President A. P. Greensfelder in the chair. 
An address was made by D. W. Springer, executive 
secretary, American Society of Certified Public Ac- 
countants. Short talks on the revival of business 
were made by a number of delegates and reports of 
various committees were received. 

Further committee reports were received at the 
Oct. 1 general session. M. J. Gormley, executive 
vice-president, American Railway Assn., addressed 
the members on “Railway Economics.” 

In its general construction policy, unanimously 
adopted, the governing board declared it recognized 
that the “inseparable evils of general business de- 
pression and widespread unemployment continue 
to afflict the nation.” 

“Since construction is second only to agriculture 
as the major industry in the United States and 
second to none as a barometer of general business,” 
the board continued, “we, as a national association 
of general contractors representing the construction 
forces of the nation, realize the obligation for lead- 
ership inherent in our position and, in pursuance of 
that obligation, have conferred with national, state 
and local government officials, economists, financial 
institutions, real estate groups and other interested 
parties so that our leadership may be fully in- 
formed, constructive and practical. 

“We are convinced that definite and immediate 
action is imperative. Present conditions will not 


adjust themselves, they must be adjusted. We sub- 
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Nation’s Builders Urge Gigantic Program 


to Aid Industry 


mit, therefore, to the president and Congress of 
the United States, to the several state, county and 
municipal governments, and to the American people 
whose welfare is at stake, the 18 specific recommen- 
dations contained herein. 

“These recommendations are directed at the fun- 
damental causes that have prevented the construc- 
tion industry from leading the country out of the 
depression and we are convinced that their sound- 
ness can not be successfully challenged. We as an 
industry can not by ourselves consummate the pro- 
gram contained within them; it is for the country 
to put it into immediate effect by united and codp- 
erative action, so that its key industry may prop- 
erly function to bring back the opportunity of every 
man to work and the national prosperity which is 
rightfully ours.” 

Taking up the question of unemployment relief, 
the board said “the payment of war bonuses and 
the introduction of the dole system would accom- 
plish neither the immediate reémployment of idle 
labor nor the resumption of normal business.” 

“Work must be provided and we believe that it 
should be directed to the creation of useful facili- 
ties needed throughout the country, be they hospi- 
tals, schools, churches, libraries, public buildings, 
highways or other arteries of transportation,” the 
board said. “Every dollar so spent will afford addi- 
tional employment and will produce a dollar’s worth 
of national wealth which otherwise might be only 
futilely wasted in a dole system or charity. 

“We believe that the country can afford to double 
the amount of its normal construction volume for 
properly-allocated construction projects and hous- 
ing needs throughout the country, and we therefore 
recommend the expenditure by local, state and fed- 
eral governments of the maximum funds that can 
be immediately raised in sums as large as possible, 
to undertake a constructive program for America.” 

Stating that the cost of community construc- 
tion at present is from 20 to 30 per cent. less than 
in normal times, the board recommended that “in 
addition to the financing of public construction by 
general or special bond issues, bond issues be au- 
thorized for a revolving fund to buy special tax bills 
issued for specific improvements, the rotating funds 
to be used by the city to carry such tax bills as the 
taxpayer might not wish to meet for the next two 
years.” 

The board said such a moratorium would remove 
much of the present opposition of citizens to needed 
municipal improvements. The board also made this 
recommendation concerning private financing of 
community construction, such as churches, schools, 
hospitals and other semi-public institutions: 

“Tt would seem sound financing to borrow on such 
credit and collateral at the existing low construction 
prices and that, since a great amount of such capi- 
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tal is raised by popular subscription in relatively 
small sums over a series of years, it is eminently 
proper that private institutional work should pro- 
ceed at once. An opportunity to work is better than 
charity. We, therefore, urge that every citizen and 
political subdivision undertake its individual plan 
of construction and improvements now.” 

As to construction financing, the board recom- 
mended that “if necessary, the retirement of public 
obligations be deferred and that the Federal Re- 
serve Board should examine every possible method 
of stabilizing financial conditions, guaranteeing the 
solvency of the nation’s financial institutions and re- 
leasing hoarded capital into its rightful channels of 
business, industry and commerce.” If the present 
Federal Reserve system requires additional legis- 
lative powers to further this action, the board said, 
such power should be granted by Congress. 

On prison labor, the board said that “from the 
viewpoint of the taxpayer, prison labor is ineffi- 
cient, extravagant and humiliating.” It recom- 
mended federal, state and local legislation “against 
competition of free labor with prison labor.” 

The board recommended to investors in construc- 
tion securities, civic leaders, financial agencies, and 
all elements of the construction industry the im- 
portance of taking immediate action looking toward 
the appointment of duly authorized boards to direct 
the work of determining the “sound worth” of ex- 
isting construction securities, placing the manage- 
ment of construction projects on a sound basis and 
of stabilizing the market prices of such existing se- 
curities to the end that their sound values may be 
as liquid as possible. 

“Our opposition to loose or unsound financing 
methods is hereby reiterated and we call upon all 
responsible financial agencies to aid in rebuilding 
public confidence through open and above-board 
declarations of the basic financial factors affecting 
each of the projects that are underwritten,” the 
board said, ‘‘and not only join in clearing the decks 
of unsound and improperly-financed projects but in 
calling attention to the basically-sound opportuni- 
ties for profitable and conservative investment in 
the construction industry.” 

Another recommendation was that every com- 
munity make a thorough analysis of the value re- 
ceived for taxes paid. 

“If people desire more facilities they should be 
willing to pay for them, but they should pare to the 
bone any needless expenses for government,” the 
board said. 

The board recommended that federal-aid be con- 
tinued to counties and states in their highway pro- 
grams and suggested that it likewise be extended 
to provide schools, hospitals and eleemosynary in- 
stitutions. 

Immediate consideration by the various states 
for the issuance of bonds for public buildings like- 
wise was urged. 

“Public utilities should study the problem of set- 
ting up financial reserves to take care of expansion 
of their facilities based on growth of population 
needs,” the board declared. 
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“We do not favor government ownership of pub- 
lic utilities either at Muscle Shoals or elsewhere,” 
the board said. ‘On the other hand, we do not sub- 
scribe to the present practice of certain utilities per- 
forming their own construction work without com- 
petition as long as rates are based upon actual cost. 
We do not believe this is good policy for the public 
utilities if they would preserve the good-will of the 
consumer.” 

Another recommendation was that certified con- 
struction should be employed to insure quality con- 
struction upon which loans of 75 per cent. of the cer- 
tified actual cost on a 15-yr. basis at 6 per cent. in- 
terest might be made. 

Recommending the licensing of contractors and 
establishment of credit bureaus “as essential to de- 
termined responsibility,” the board declared that 
“unlimited competition is uneconomical.” Business 
rivalry is not an inherent right, the board declared, 
but should be the result of well-earned privilege. 

Three important amendments to the Bacon-Davis 
“prevailing wage” law were urged by the board. 
They were: 

That the heads of government departments in 
charge of construction predetermine and make 
known the scale of wages to be paid on government 
projects before bids are submitted by contractors. 

That is the prevailing wage scale in a community 
is changed during construction of a federal project, 
the government would adjust the contract price ac- 
cordingly, if wages were raised, so the contractor 
would not have to bear the increased costs. 

That the government, in cases where it conducted 
its own construction work, would have to pay the 
same prevailing wage scale as that determined to be 
the legal scale for private contractors. 





Directors of Ready-Mixed Concrete 
Assn. Meet in Chicago 


The Board of Directors of the National Ready- 
Mixed Concrete Assn. on Wednesday, Oct. 14, held 
a closed meeting at the Congress Hotel in Chicago, 


Ill. The morning and afternoon were devoted to 
a discussion of the various problems confronting 
the industry, association affairs and preliminary 
plans for the national convention to be held in Pitts- 
burgh Jan. 25 and 26, 1932. Four of the six officers 
of the association were present. 

The luncheon following the morning meeting 
was attended by the following: C. H. Adamson, 
Stephens-Adamson Mfg. Co., Aurora, IIl.; V. P. 
Ahearn, National Ready Mixed Concrete Assn., 
Washington, D. C.; J. E. Burke, The Ready Mixed 
Concrete Co., Pittsburgh, Pa.; H. F. Gonnerman, 
Portland Cement Assn., Chicago, Ill.; F. R. Mc- 
Millan, Portland Cement Assn., Chicago, IIl.; 
Nathan C. Rockwood, Rock Products, Chicago, IIl.; 
J. L. Shiely, J. L. Shiely Co., St. Paul, Minn.; H. F. 
Thomson, General Material Co., St. Louis, Mo.; W. 
E. Trauffer, PIT AND QUARRY, Chicago, II]. ; Stanton 
Walker, National Ready Mixed Concrete Assn., 
Washington, D. C.; R. B. Young, Toronto Ready 
Mixed Concrete Co., Toronto, Ont. 
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Chemical Action of Aggressive Waters 
on Cement in Concrete* 


By J. 0. ROOS 


Director, Government Testing Station, Stockholm 


T was established, in rarer cases earlier, and on 
| an increasing scale during the past two decades, 
in different countries in Europe as well as Amer- 
ica, that deterioration had occurred in concrete 
structures owing to the action of different kinds of 
water; such as in dam structures exposed to river- 
water, quays exposed to sea- and lake-water, con- 
crete pipe-lines exposed to ground-water, etc. 

A great deal of valuable research work has, espe- 
cially of late years, been carried out in regard to the 
behaviour of concrete and cement-mortar in differ- 
ent kinds of water under varying circumstances, 
and as a result of this work the mechanism of con- 
crete deterioration by water may be considered to 
have been made fairly clear. 

The course is, in the main, as follows:—Ordinary 
Portland cement as well as alumina cement, which 
is the binder in cement mortar and concrete, is not 
resistant to water, but the water dissolves the lime 
in the cement. The degree of extraction depends on 
the chemical nature of the cement and the water, 
and on the prevailing physical conditions, such as 
the quantity and the speed of the water which 
comes into direct contact with the particles of ce- 
ment, etc. In the case of salt water and certain 
ground waters, destructive action may also be due 
to dissolved sulphates which cause voluminous ad- 
dition-products which exercise a swelling and burst- 
ing effect. 

If the water is in contact only with the surface 
of the concrete and the concrete is so tight as to 
prevent the percolation of the water, the attack of 
the water is relatively slow. On the other hand, 
if the concrete is not perfectly tight and is exposed 
to one-sided water pressure, the water enters the 
concrete and percolates through its fine pores and 
channels. This increases the quantities of water 
that come in contact with the cement particles, and 
the rate of dissolution increases more and more in 
proportion to the amount of water. The porousness 
is increased as a result of the dissolution, percola- 
tion increases in its turn, destruction is accelerated 
and total devastation may be caused in the course 
of a few years, even months (as has happened in 
several instances with concrete sewer pipes). 

Interstices in the surface or in the body of other- 
wise tight concrete may permit water to seep 
through and attack the interior of the concrete. 
Such cracks may be due to various causes, such as 
over-loading, shrinkage or swelling, temperature 
stresses on account of development of heat during 
the hardening process, the effect of freezing, etc. 
The layers or joints between successive pours are 
often less tight than the rest of the mass and may 
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therefore serve as weak zones where the water may 
commence its attacks. 

The rate at which a certain water under given 
external conditions has a deteriorating action upon 
a concrete body thus is dependent upon (1) the 
specific chemical action of the water upon the ce- 
ment, and (2) the quantity of water which comes 
in direct contact with the cement particles, which 
in its turn depends on the degree of permeability 
of the concrete to the water. 

Most of the many researches in this field have 
studied the combined effect of the above-mentioned 
two factors upon concrete or cement mortar, or they 
have had in view the determination of the degree 
to which water percolates through concrete when 
different materials and mixtures are used. The 
most important technical results of these investiga- 
tions in order to obtain the greatest durability of 
concrete made from such cements as are now avail- 
able, appear to be (1) that the concrete shall be 
impermeable to water, i.e., water-tight, (2) con- 
ditions for obtaining water-tight concrete, such as 
proper grading of aggregates, proper proportioning 
of cement and fine and coarse aggregates, a proper 
ratio between water and cement, admixtures of va- 
rious materials which make the concrete more work- 
able and denser, and possibly increase the chemical 
power of resistance, etc., of the cement, and (3) a 
protecting coating on the outer concrete surface. 

The present report does not aim at giving any 
account of these very important researches on con- 
crete technology or any list of literature on this 
subject; nor does it deal with the destruction of 
cement in sea-water or water containing sulphates. 

This report intends to deal with the question of 
the specific chemical influence of certain soft-waters 
and such as contain lime and aggressive carbonic 
acid. It comprises extracts from three different 
investigations which have been carried out in Swe- 
den during the past few years independent of each 
other in order, if possible, to get the problem illumi- 
nated from different sides. 

These researches are: By Dr. N. Sundius and 
Dr. G. Assarsson of the Geological Survey of Sweden 
in conjunction with an investigation made by the 
Board of Waterfalls into the disintegration of con- 
crete in dam structures! 27. 31, by Dr. E. Virgin of 
the Government Testing Institute, Stockholm, in 
conjunction with an investigation regarding the 
destruction of concrete pipes!!, and by D. Werner, 
C. E. of the Swedish Institute for Engineering 
Research?>. 

Constitution of Portland Cement.—As a result of 
the many works on the subject, especially those by 
Le Chatelier and by Térnebohm, later those by the 
Geophysical Laboratory in Washington (Rankin 
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and Wright2*, Sosman and Mervin®® and Bogue®: 14, 
Brownmiller® 14+, Bates, and Sundius*!), we have 
today a rather good conception of the mineralogical 
constitution of the Portland-cement clinker. As a 
summary of these works we may conclude that a 
normally burned cement clinker consists of the fol- 
lowing silicates and aluminates of which the trisili- 
cate will be the dominant constituent: 


Trisilicate 

Disilicate 

Trialuminate 

5 :3- aluminate 

The iron-bearing 
compound 


= 4 Ca0.(FeAl),0, 


R. H. Bogue has recently published a method of 
calculating the proportions of the named minerals 
based on the chemical analysis of the cement’. 

Investigations of hydrated cement offer consid- 
erably greater difficulties than those of burned 
clinker. While the latter is composed of crystallized 
minerals, fine-grained but by no means undetermin- 
able or undiscernible in the microscope, this is not 
the case with hydrated cement. In it individual- 
ized and directly observable components play a mi- 
nor part and the main mass is made up of dense, 
amorphous and also microscopically homogeneous 
substances. Also a direct chemical determination of 
them is not as yet realized. Our information on the 
processes which take place during the setting of the 
cement and of the constitution of the final product 


therefore is based, in the first place, on investiga- 
tions of the pure cement clinker minerals and their 


hydration products. To this are to be added the 
confirming observations which can be made directly 
on microscopical slides of the cement. Among the 
many works on this subject during recent years 
may be named those by White®*, Keisermann!s, 
Klein and Phillips!®, Batest, Lerch and Bogue?%4, 
Assarsson and Sundius?. As a result of these re- 
searches we can (according to Sundius) imagine the 
course of the hydrolysis process during the harden- 
ing of the cement approximately as follows: 

The first effect of the water on the clinker grains 
is a hydrolysis of all of them. As soon as the cal- 
cium hydroxide dissolved in the water attains a 
certain amount, the hydrotrialuminate becomes 
stable and this compound is now formed at the ex- 
pense of all the aluminates in the clinker. The sili- 
cates are not yet stable nor do they reach this state 
when the water is saturated with calcium hydrox- 
ide. On account of this the silicates continue to 
give off CaO to the saturated water solution and as 
a consequence calcium hydroxide is deposited from 
it in the solid state. The iron bearing mineral 
which is split up into iron hydroxide and CaO be- 
haves similarly. Theoretically, in the presence of 
sufficient quantities of water, the hydration of the 
clinker compounds would continue until they were 
all altered. The resulting product then would be a 
mixture of hydrotrialuminate, calcium hydroxide, 
iron hydroxide and a hydrosilicate of Ca-poor com- 
position not definitely known. This final stage is 
far from being reached in the hardened cement. 
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That this is the case is shown, inter alia, by the 
presence of considerable quantities of non-hydrated 
clinker which normally is present in every hydrated 
cement. A further proof of the same fact is given 
by the determination of free Ca (OH), in the ce- 
ment, which makes it possible to fix the point in 
the process at which the hydrolysis stops. The 
cause of the ceasing of the hydration process may 
be sought in the continuously decreasing amount of 
water which is used up by the chemical processes 
and absorbed by the dense gelatinous masses 
formed in the cement. Furthermore the diffusion 
of the soluble salts grows continuously slower as 
the amount of amorphous silicates is augmented. 
The splitting off of CaO from the clinker compound 
is also made continuously harder as the CaQO-con- 
tent is diminished. 

From the microscopical study of hydrated cement 
we know that it contains a certain amount of un- 
hydrated clinker grains consisting substantially of 
disilicate, trisilicate and some small amounts of the 
iron bearing mineral. The aluminates are ready to 
hydrate and are practically completely hydrated. 
A microscopical calculation of the quantity of the 
clinker-remains gives as a result 13—14 per cent. 
by volume, corresponding to about 16 per cent. by 
weight. According to a direct analysis of the 
Ca(OH).-content made by G. Assarsson the hy- 
drated cement contains about 11 per cent. CaO 


0.450 
gr CaO 








Fig. 1. Rate of dissolution of CaO in distilled water from set 
cement (by Werner). (P) Portland cement; (S) alumina cement; 
(J) a mixed cement. 


bound in this compound*. From this figure he and 
Sundius calculated the composition of the constit- 
uents of one of the examined cements. When ab- 
stracting the water, and assuming that the hydro- 
aluminate is a trialuminate, the following figures 
were recorded: 


CaO in Ca (OH), 

CaCO, 

3 Ca0.Al,0O, 

Fe,O, in ferric-hydrate 

Clinker-remains (more than the 
half being disilicate) 

Hydrated silicate complex 


11.2 per cent. 
7.38 per cent. 
14.5 per cent. 
2.5 per cent. 


16.0 per 
41.5 per 


cent. 
cent. 


*The analysis is made by applying the method of dissolving 
the hydroxide in glycerine, an old method recently tried by Lerch 
and Bogue?%a for CaO in clinker. To avoid the errors introduced 
by the water liberated from the hydroxide and from the cement, 
large volumes of pure alcohol were added. The composition of 
the eg 1% cement was the following: SiO, = 22.8, AlhOs = 5.4, 
Fe0, = 32.5, CaO = 63.7, MgO = 1.6, CO, = 3.2, SO; = 0.7. The 
quantity of "water “added to che cement was 56 per cent. by vol- 
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In the calculation the quite small amount of re- 
maining ferrite is ignored, and the MgO is included 
in the silicates. According to the figures of the table 
the average composition of all silicates of the hy- 
drated cement would be CaO : SiO, = 2 : 1.04. This 
implies that on an average the remaining silicates 
of the hydrated cement have a disilicate composition 
and the hydrolysis has on the whole only resulted 
in a splitting off of one of the molecules of the tri- 
silicate, the disilicate being much less decomposed. 

This is in accord with the results by Lerch and 
Bogue?°4 in a survey of the hydrolysis of the pure 
clinker minerals. According to them the compound 
3 CaO.SiO, readily gives off a third of its CaO-con- 
tent, the rate of the further hydrolysis being much 
slower and similar to that of 2 CaO.SiO.. 

Hardened (set) cement accordingly consists of 
the following chief components: clinker-remains, 
calcium hydroxide, a great part of which is crystal- 
line and determinable in microscopical slides, and 
part of which may be amorphous and finely dis- 
tributed, hydrotrialuminate, at least partly crystal- 
line and determinable, an amorphous, dense mass of 
hydrostlicate on an average of disilicatic composi- 
tions and also some small amount of iron hydroxide. 

In this survey no attention is paid to the part 
played by the gypsum added to the cement. The 
effect of it is to retard the initial set. One explana- 
tion of this effect applies to the influence of electro- 
lytes on the deposition of colloidal substances. Re- 
cently a new theory of the retarding effect of 
gypsum has been offered by L. Forsen at Lojo Kalk- 
verk, Finland (Zement, 48, 49 [1930]). The min- 
eralogical effect of the gypsum probably will be the 
formation of a corresponding amount of sulphate- 
aluminate instead of hydrotrialuminate. 

From some relations in the dissolving tests made 
by Werner referred to below, this author draws the 
conclusion that the amount of Ca(OH), in a cement, 
prepared with 40 per cent. by weight of water and 
stored for 7 days or more, makes up about 12—15 
per cent. of the cement, calculated as water-free. 

Summing up the results of the researches re- 
ferred to above, we may conclude that cement after 
setting is by no means a stable system insusceptible 
to the influence of water. On the contrary each 
increase of water will produce further reactions and 
cause a continued hydrolysis of the silicate complex 
and soon also of the hydroaluminate, and at the 
same time greater quantities of lime will be set free. 

The Action of Water on Set Cement.—Of earlier 
researches into the action of water upon cement 
mention may be made of works by Le Chatelier?° 
Feichtinger’, Michaelis?*, Jordis and Kanter!’, 
Maynard22, and also Witt and Reyes?7, who have 
established, or determined experimentally, the dis- 
solution of lime in certain instances. 

More detailed investigations were made in 1921 
and following years by Haegermann™: 21, who, on 
the basis of physico-chemical measurements, inter- 
preted the conditions of the water-cement system as 





ume, and the specimen had been stored in water for 5144 months. 
Special tests made later on cement hydrated with different quan- 
tities of water have shown that the amount of Ca (OH)>» decreases 
with a decreasing,quantity of water though not much when the 
water-cement ratio varies between 40—60 per cent. by volume. 
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being a state of equilibrium between the lime dis- 
solved in water and an adsorption compound be- 
tween lime and silica colloid, this equilibrium being 
determined by the distribution coefficient defined by 
the law of distribution. The lime which is kept 
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Fig. 2. Werner apparatus for extraction tests on cement. (2) 

testing material; (3) automatical burette for water; (6) dense 

glass-filter; (f) rubber gasket with slit (g) opening at evacuation; 
(h) collection bottle for filtrate. 


adsorbed by the colloids is not to be considered as 
being very fixed, but can pass into solution by a 
change of equilibrium being brought about by addi- 
tional water. This explains how the entire lime 
content of cement can gradually be extracted by 
percolating water. 

The dissolving effect on cement of water contain- 
ing carbonic acid has been studied by Rodt?8, 
Haegermann (loc. cit.), Biehl®é and Virgin (see the 
following section of this report). Rodt has pointed 
out how very pure (non-electrolytic) water can have 
a considerably higher dissolving effect upon cement 
than certain waters containing carbonic acid. If 
the water contains carbonic acid as bicarbonate or 
as slight a quantity of free carbonic acid as an ordi- 
nary natural water then only a slight quantity of 
lime is extracted because it is precipitated as carbo- 
nate of lime, which prevents further dissolution. 
Cement is, on the other hand, attacked very severely 
by water with a high carbonic acid content, as the 
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carbonate of lime first precipitated is dissolved as 
bicarbonate of lime. The results are confirmed by 
Haegermann’s works. Biehl has investigated a 
number of concrete sewers and he found that the 
pipes were more or less deteriorated when the 
ground-water had a pH less than 7. 

Comparisons between the disintegration of dif- 
ferent cements in distilled and hard water (drink- 
ing water) have been made by Haegermann and 
Hart!*. These researchers have found that Port- 
land-cement, as well as alumina cement, is more 
resistant in hard water than in distilled water, and 
also that the difference is especially great in regard 
to alumina cement. 

The disintegration of cement from the action 
of other aggressive waters and solutions (acid as 
well as alkaline water and water containing certain 
salts, especially sulphates) has been the subject of 
a great number of researches. Of those mention 
may be made of works by Graf!2, Griin!’, Probst 
and Dorsch25, Miller?4, Thorvaldson and collabora- 
tors®2, and by Bates "and Phillips and other re- 
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Fig. 3. Extraction tests on neat Portland cement; (CaO) lime re- 
moved; (R) residue removed; water-cement ratio 30, 40 and 50 


rd 


per cent. Age, 7 and 28 days. 


searchers at the U.S. Bureau of Standards®. The 
problems presented in those cases do not, however, 
come within the scope of this report. 

Among the comprehensive investigations during 
the past few years into the corrosion of concrete, 
which have also dealt with chemical action of water 
on cement, may be mentioned those made in Nor- 
way? and Switzerland?. 

The dissolution of material occurring in a suffi- 


df 


ciently large quantity in a solvent ceases when the 
specific state of equilibrium of the system is 
reached. If the material in question is a unit (e. g. 
lime) the equilibrium of solution, the solubility, are 
represented by the saturated solution. If the mate- 
rial be a compound (e. g. cement) the equilibrium 
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Fig. 4. Prolonged extraction tests on neat Portland cement and 
a mixed cement. Water, 40 per cent. Age, 7 days. 


of solution will, as regards a certain one of the com- 
ponents (in respect of cement, e. g. the component 
lime), depend on the quantity and nature of all the 
components, as well as upon eventual hydrolytic dis- 
integration of certain combinations between the 
component parts. 

The rapidity at which the equilibrium of solution 
is attained, i.e. the rate of dissolution, is another 
property characteristic of every chemical system 
and dependent upon prevailing physical conditions. 
It is determined by the rate of diffusion of the dis- 
solved material and does not stand in any known 
relationship to the solubility. 

If we e. g. are to determine the dissolution of 
lime that is caused by water percolating through 
the lime-containing material, the amount of lime 
that is extracted per unit of time will depend on the 
solubility of the lime if the percolation of the water 
is so slow that a saturated solution or an equilibrium 
of solution always has time to form, but will depend 
on the rate of dissolution of the lime if the percola- 
tion of the water is so great as to prevent the for- 
mation of a saturated solution or equilibrium. In 
the latter case the result of the measurement of 
the amount extracted will depend partly on the rate 
of percolation and partly on the rate of dissolution. 

By way of orientation some measurements of 
rates of dissolution are given in Fig. 1 for a Port- 
land cement (P), an alumina cement (S), and a 
mixed cement (I), less soluble in water. These 
tests have been carried out in such a manner that, 
from a crushed sample of set cement, 1 gm. with a 
grading of 0.20—0.09 mm. has been selected and 
shaken with 250 cm.* distilled water free from CO, 
for different periods of time, and the content of 
CaO in the solution then determined by titration. 
The curves (P) and (I) show that equilibrium of 
solution has been reached in both of these in- 
stances; this equilibrium is even in the case of (P) 
considerably below the saturation-concentration of 
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the lime in spite of the fact that the necessary 
quantity of material is available. If the solutions 
are removed and the procedure is repeated, a new, 
lower concentration of equilibrium arises. The alu- 
mina cement differs also in such a case. 

The extraction has been determined by shaking 
the ground sample with distilled water. The solu- 
tion then obtained has been filtered off and its con- 
tent of CaO, for example, has been determined by 
analysis. 

In order to be able to carry out this procedure 
with the same sample as many times in succession 
as may be wished, the apparatus shown in Fig. 2 
has been devised. It is placed in a shaking machine, 
the speed of which can be regulated. Samples exam- 
ined have comprised 1 gm. with a grading of 0.20— 
0.09 mm. They have been shaken a certain number 
(n) of times for 5 minutes each time with 20 cm.’ 
of distilled water, free from CO.. 

The volumes of water and periods of shaking used 
are chosen so as to obtain each time an acceptable 
approximate value of the equilibrium of solution. 

By making repeated extractions in this manner, 
we thus find the quantity of material which the 
solvent (water) is able successively to dissolve. 
This quantity is dependent on the solubility of the 
material and the concentration of the solution con- 
ditioned by the equilibrium of solution. The quan- 
tity extracted, drawn up as a function of the num- 
ber of extractions (n) gives an extraction curve 
characteristic of the material in question. The tests 
have, as a rule, been restricted to establishing the 
first part of this curve, this part being the most im- 
portant. 

The results of the extraction tests in the case of 
set cement described above will be seen in Fig. 3. 
Samples to which 30, 40 or 50 per cent. of water had 
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been added, from 7 to 28 days old, show, on the 
whole, the same relations of extraction both in re- 
gard to CaO and residue ((R) in Fig. 3). The resi- 
due contains primarily calcium sulphate (from the 
gypsum which is usually added in the grinding of 
the cement) and consequently increases with an in- 
creased content of gypsum in the cement; this has 
been established by tests with cement containing 
1, 2, 3, 4, 8, and 15 per cent. of gypsum. 

If the extraction tests are carried further than 
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has been done in the case of Fig. 3, it will be found 
that the extraction proceeds as shown by the curve 
“CaO, 100 per cent. C” in Fig. 4. This shows that 
the extraction of lime takes place in two phases, 
the first rapid and the second considerably slower. 
The diagram indicates that from 1 gm. of set ce- 
ment ca 0.1 gm. of CaO has been dissolved in the 
course of the first rapid extraction. This corre- 
sponds to ca 14 per cent. of the original weight of 
cement. This quantity of lime in all probability ex- 
ists in the form of free Ca(OH), in the set cement, 
criginating chiefly from tri-calcium silicate when 
this is hydrated. The remaining quantity of lime 
in the cement is, on the other hand, in the set ce- 
ment probably fixed in the form of hydrosilicate, 
hydroaluminate or adsorption compounds from 
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Fig. 6. Extraction of lime in distilled water from neat Portland 
cement at varying rates of percolation (by Sundius and Assarsson). 


which the lime is not so readily dissoluble. This is 
evident from the fact that the extraction, when the 
free lime has been removed, proceeds much more 
slowly (comp. the second phase of extraction in 
Fig. 4). 

In order to determine the dissolution of compo- 
nents other than CaO, the filtrates have also been 
analyzed in regard to alkalies (Na,O, K,O), silica 
(SiO,), ferric oxide and alumina (Fe,0,+-Al,O,) 
and magnesia (MgO). It implies generally in the 
case of Portland cement that these materials are 
dissolved in relatively small quantities, and that the 
alkalies, on account of the ease with which they dis- 
solve, do so immediately as soon as the dissolution 
begins, while the extracted quantities of SiO., 
Fe,0,-+-Al,O, and MgO increase slowly as the dis- 
solution progresses. 

In attempts to prevent the liberation of lime dur- 
ing hydration, the first step is to endeavor to fix it 
chemically, in a form that will make it difficult to 
dissolve, by adding suitable quantities of weak 
acids, or of materials with acidic action. An admix- 
ture of material with a high content of silica, such 
as earths rich in silica and blast furnace slag seems 
to reduce the solubility of lime. The same applies 
also to other natural or artificial mixing materials, 
which in general have the property that they serve 
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as purveyors of silica to the lime. The greatest 
lime-fixing effect may be expected from an admix- 
ture of pure silica in a colloidal form (reactive 
silica). Information in this connection is given in 
another part of this report. 

Stalhane, Werner and Hedstrém have investi- 
gated arsenious acid as an admixture to Portland 
cement®*. It has been found from these tests that 
this material, obtained in large quantities from cer- 
tain processes used in calcining ores, is very effec- 
tive in reducing the solubility of lime in Portland 
cement (see curve “30 per cent. As,O,, 70 per cent. 
C” in Fig. 4), without essentially diminishing the 
strength, though the poisonous nature of the ma- 
terial restricts the possibility of its use. 

A typical result of a test of the solubility of set 
alumina cement is shown in Fig. 5. The total solu- 
bility is approximately as great as in the case of 
Portland cement. The presence of free calcium 
hydrate cannot be proved in the set alumina cement. 
Accordingly there is no special phase of lime extrac- 
tion. On the other hand, lime and alumina are dis- 
solved in approximately equal weight-quantities, or 
slightly more Al,O, than CaO. The dissolution of 
other components is inconsiderable. 

While in Portland cement free lime and hydro- 
silicates of lime are the chief soluble ingredients, 
the soluble substance in alumina cement may be 
referred to tri- and dihydro-aluminate of lime and 
free colloidal aluminium hydroxide formed during 
hydration. (Comp. Le Chatelier, and Klein and 
Philips). 
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Fig. 7. Extraction of lime from neat Portland cement prepared 
with varying quantities of water. 


Whether the solubility of the set alumina cement 
can be decreased by admixtures or otherwise, does 
not seem to have been examined hitherto. 

In connection with researches as to deterioration 
of concrete in the structures at Trollhattan in South- 
ern Sweden, the said authors made a survey of the 
course of the dissolving process when lime is 
leached from a cement. The method adopted was to 
let pure water slowly and with a constant velocity 
percolate crushed cement. At definite intervals the 
filtrate was analyzed and the resulting content of 
CaO was plotted in a diagram. In the diagrams the 
amount of water percolated is set up along the ab- 
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scissa axis. Along the other axis is plotted the 
amount of CaO found in each successive volume of 
water. The area bounded by the two co-ordinate 
axes and the resulting curve represents the total 
quantity of CaO extracted. The abscissa axis at the 
same time gives the time-scale of the dissolving 
process. 

When considering the mineralogical relations in 
the cement, it is evident that a true equilibrium 
hardly can be attained during the whole leaching 
process. The latter is of a rather complex nature 
and consists partly of a mere dissolving of Ca(OH)., 
partly of the hydrolysis of different mineral species, 
the hydrolysis of which grows slower or faster as 
the leaching progresses. However, what we can 
do is to choose a rate of percolation which as nearly 
as possible produces the highest saturation of lime 
in the water corresponding to the content of lime in 
the residual cement. It may be supposed that this 
is realized when the water at the beginning of the 
test is about saturated with CaO and when the 
curve later shows more evident flexures marking 
the disappearance of the free Ca(OH), in the ce- 
ment. In Fig. 6 a series of tests are reproduced and 
as shown here the relations, which correspond to 
such an ideal rate of percolation, may be found at 
2—10 hours per 100 ce. The curves in the diagram 
show further that a variation of the time from 
2—10 hours per 100 cc. has but little influence on 
the course of the extraction process. The rate of 
10 hours is considered as most appropriate by the 
two authors and therefore adopted by them in their 
tests. This rate of the percolating water is such 
that it may be compared with the velocity of water 
percolating concrete in nature. 

The set cement used by the authors was crushed 
to a fineness of up to 0.2 mm., all coarser material 
being removed by sifting. By special tests it was 
shown that a variation of the grain up to 0.4 mm. 
did not materially influence the shape of the curves. 

When making a test on a cement according to 
this method, it is possible to get a fair conception 
of the magnitude of free Ca(OH), contained in the 
cement. When using a constant quantity of cement 
(in the present investigation 3 gm. in each case, 
calculated as pure and water-free) it is also possible 
to get relative values as to the power of resistance 
of different cements and cement mixtures against 
water. 

In Fig. 7 some curves obtained for Portland ce- 
ment made with different quantities of water are 
reproduced. From the course of the curves it is 
seen that the content of Ca(OH), at the beginning 
of the tests is high but soon diminishes rapidly 
and after some time alters but little in the further 
continuation of the experiment. If the tests had 
been continued still further, the curve would have 
attained the form of a nearly straight line which 
would slowly approach and touch the abscissa. The 
rapid change in the course of the curves at the be- 
ginning is due to the extraction of the free 
Ca(OH).-content of the cement as well as of the 
lime most readily given off from the silicates. The 
Ca(OH).-content of the cement corresponding to 
the curve with 56 per cent. by volume of water was 
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determined. When limiting on the diagram an area 
of corresponding magnitude through a line drawn 
as the continuation of the curve from the point 
where its course becomes uniform, we get a curve 
of the shape shown in Fig. 7. This would be the 
probable shape of the curve if no Ca(OH), had been 
present in the cement. The line drawn in this way 
is named “the hydrolysis curve.” It divides the 
area of the dissolved line into two parts, the upper 
of which corresponds to the Ca(OH).-content of the 
cement, the lower to the lime given off by the sili- 
cates and aluminates during the percolation. As 
shown in the diagram, the amount of the latter is 
considerable and about equal to that of the free 
Ca(OH),. The total quantity of CaO leached out 
during the percolation until the lower flexure of 
the curve (at about 1250 cc. water) is reached, is 
28.5 per cent. or nearly the half of the total CaO- 
content of the cement. As seen from the figure, the 
rate of dissolution of lime is very rapid at the be- 
ginning of the tests but diminishes soon and ulti- 
mately becomes about constant. From a practical 
point of view therefore only the former part of the 
dissolving tests is of greater interest, and they are 
as a rule not performed further than to 1250—1500 
ce. of percolated water. From Fig. 7 it is apparent 
that a change of the water used in the preparation 
of a Portland cement of 40—60 per cent. by volume 
(corresponding to about 30—46 per cent. by weight) 
produces some variation in the content of free 
Ca(OH), as already found by analyses, but the 
variation is not great. 

When mixing the cement with a foreign material 
we can in certain cases give it a higher water-resist- 
ancy. In these cases the foreign substance reacts 
with the extractable lime and makes it more in- 
soluble. Substances of this kind are named “puzzo- 
lanas.” Fig. 8 gives an idea of the extent to which 
the cement can be made insoluble in water. When 
the puzzolana reacts chemically with all the lime set 
free during the hardening process or binds it faster 
in some other way, the quantity of the lime ex- 
tracted during the percolation tests will diminish 
with the area above the hydrolysis curve. The re- 
sulting curve will be just this curve. This condi- 
tion is very nearly realized in the curve of 19 per 
cent. SiO, of Fig. 8. A further increase of the re- 
sistance of the cement is possible only when the 
puzzolana contains an acid of sufficient strength to 
decompose the clinker minerals. This result can 
be obtained e. g. by admixing oxalic acid or arseni- 
ous acid (As,O,). A curve of this kind is shown in 
Fig. 9. 

With the aid of the described method, a number 
of tests on different mixtures of Portland cement 
and puzzolanas have been made by the two authors. 
As the curves do not admit of sufficient comparison, 
the results in each case have been given in relative 
figures. For this purpose the cement curve shown 
in Fig. 7 mentioned above (0.56 vol. per cent. 
water) has been chosen as a standard. The area 
enclosed between the curve, the co-ordinate axes, 
and the ordinate in the point 1,250 cc. water (the 
point where the curve becomes a straight line) is 
taken as 1.00 and the figures of all the other mix- 
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tures refer to this standard area and to the same 
volume of percolated water. The values obtained in 
this way are named the relative “dissolving val- 
ues.” They thus represent the reciprocal figures 
as compared with the water resistance. 

Table I shows the main results obtained. 

In regard to Table I it is to be observed that the 
same cement (Limhamns A) was used for all speci- 
mens except for the As.,O,-mixture. For this a ce- 
ment of similar quality (Slite A) was employed. 
The diatomaceous earth used was rich in finely di- 
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Fig. 8. Extraction of lime from Portland cement mixed with re- 
active silica. 


vided clay substance and relatively poor in siliceous 
skeletons. It was a fresh-water deposit, whereas 
the “moler” is a salt-water deposit and is consider- 
ably richer in SiO,-skeletons. In both cases the 
puzzolanas were heated to about 600 deg. before the 
preparation of the mixtures. 








Table I.—RELATIVE DISSOLVING VALUES FOR VARIOUS CEMENTS 
AND MIXTURES IN DISTILLED WATER 





Pure Portland cement... ....060006s0000- water added =43% by weight 
(56 vol.%) 1.00 
Cement +43 % ee water added =38% by weight 0.42 
Cement+19 %SiO:(waterinSiO: =82%), wateradded = 64% by weight‘ 0.69 
Cement +13 % SiO: (water in SiO: =82% Z), water added =29% by weight‘ 0.73 
Cement+10 %SiO:(waterinSiO:. =14%), wateradded = 48%, by weight‘ 0.84 
Cement +33.3 % diatomaceous earth. . . water added =72% ¢ by weight 0.60 
Moler-cement (cement +33.3% of the Danish diatomaceous earth‘ ‘moler’’) 0.76 
Ee ie ee re ne eer re tener rece ee 0.621! 
Cement+ 7.7 % Al(OH)s................Wwateradded =63%byweight 1.02 
oe 73 ee MMe 2k ora aie Scr aha es reteset ae ro 
ment + SIs o oie 5 aia y sib oo ecto a Rs oie ee eres alate Mie SIS : 

Cement + 0: 03% eee water added =38% by weight 0.91! 
Cement + 2.8 % 2 > eee water added = 38% by weight 1.03? 
Cement +33.3 % slate ashes. . water added =58% byweight 0.98 
A water added =57% by weight 0.89 
Cement +50 % biast- furnace chaeaih . water added =47% by weight 0.87 
Cement +43 % As:Os. storeas sraieiey ier ated wand wrens de ere eet ea eee 0.315 





1The alkalies are included in the figure. 

2CaCl: is included in the figure. 

3As,0; is included in the figure. : 
4The water contained by the SiO: is not included in this figure. 








All specimens were cured in water for 28 days or 
more up to 514 months. The admixed substances 
were ground to about the same fineness as the ce- 
ment and mixed with it in a self-rotating laboratory 
mortar. The percentages of puzzolanas added are 
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to be understood as the amount of puzzolana to 100 
parts of cement. Thus if the whole mixture is 
taken as 100 the figures must be reduced in pro- 
portion. The same applies to the water quantities 
mentioned. 

It has been established, in several instances of 
damage to sewer systems of concrete pipes which 
have occurred at different places in Sweden during 
the past few years that the pipes had been exposed 
to the action of ground-water containing aggressive 
carbonic acid. 

An investigation has for this reason been made 
at the Government Testing Institute, Stockholm, 
into the effect on hydrated Portland cement of slow- 
flowing water of different kinds, and with varying 
contents of aggressive carbonic acid. The condi- 
tions under which the tests were carried out were 
intended to correspond somewhat to those in which 
water runs slowly down a concrete surface or per- 
colates through leaks in thin concrete structures. 

Test blocks, 15 by 15 by 5 cm. were made of ce- 
ment-water paste of a fixed “‘standard” consistency, 
using different kinds of cement. The blocks were 
cured for a certain time in moist air or in water 
and then crushed, the grains 1—2 mm. in size being 
separated for testing. This cement material was 
subjected to the action of percolating water in an 
extraction apparatus, the design of which is shown 
in Fig. 10. The cement material was used either in 
its original state or after carbonation in air, which 
was done by spreading it out in a thin layer and 
damping it with distilled water every three days 


——— Pre cement 
———Cement + 43% oxalic acide 
. + 30* Ase 0,,curve of the diss CaO 


* As,0; 


Dissolved Cad, g prol00Kw 











Percolated water 


Fig. 9. Extraction of lime from Portland cement with various ad- 
mixtures. 


for a month. By being treated in this way the in- 
dividual grains of cement were given a thin super- 
ficial layer of carbonate of lime. The extent of the 
absorption of carbon dioxide will be seen in the 
analyses given in Table III. 

The adoption of a granular cement material of- 
fers the advantage that a large free surface for a 
given weight is obtained so that a relatively large 
quantity of lime can be extracted with a limited 


48 


quantity of water. On the other hand, a rather 
large size of particles has been chosen, enabling such 
factors as the porousness of the cement, the dif- 
fusion of the lime-hydrate in the pores, and the clos- 
ing up of the pores by carbonation of the surface 
to affect the liberation of lime in a more natural 
manner than if a powdered material were used. 
All extraction tests were made on 10 gm. of those 
cement particles, which were enclosed in the ex- 
traction tube shown in the figure. The water con- 
tainer consisted of a drum with a capacity of about 
60 litres. This acted as a Marioette flask giving a 
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Fig. 10. Apparatus for extraction tests on cement (by Virgin). 


constant pressure on the water to the extraction 
tube. In front of the latter, a short capillary was 
inserted into the rubber tube in order to restrict 
the speed of the water-flow. This was still further 
regulated by raising or lowering the bottle with the 
extraction tube. In extractions with water, to 
which had been added aggressive carbonic acid, a 
certain amount of carbon dioxide was added to the 
air replacing the water in the cistern in order to 
maintain a uniform content of carbonic acid in the 
water. 

The speed of the water-current in the extraction 
tests was in most cases 250 cm.* an hour, at which 
rate even those of the tested waters which are least 
aggressive dissolve a determinable quantity of lime. 
For comparison some extraction tests were also 
made at a speed of only 100 cm. an hour. As these 
latter tests have, on the whole, given the same re- 
sults as with the higher speed, they have not been 
included in this report. The extraction of lime per 
volume-unit of water is, as was to be expected, 
greater at the lower speed, but, calculated by unit 
of time, it is greater at the higher speed. 

All extraction tests were conducted at ca 20 deg. 
C and have lasted 8 whole days. The extracts for 
every 24 hours were analyzed as to the increase in 
the total alkalinity from which the quantity of 
lime dissolved was calculated. No regard has been 
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paid to the small quantities of extracted alkalies 
and magnesia. Alumina and silica are also dis- 
solved to a slight extent from Portland cement and 
were determined in some typical instances. When 
testing alumina cement the total quantity of ex- 
tracted alumina was determined. 

The results of the extraction tests have been 
graphically shown on diagrams, on which the ordi- 
nates drawn from 8 points on the abscissa, marked 
1—8, indicate the quantity of lime extracted each 
day. In the instances when the extracts obtained 
did not contain any free carbonic acid and thus gave 
an alkaline reaction to phenol-phthalein, the points 
have been marked with a black ring. 

The different kinds of cement investigated, and 
their designations used in tables and diagrams 
were: A and A—two ordinary Swedish Portland 
cements (Class A); Special A—a special high- 
early-strength Portland cement; B—a Swedish 
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Fig. 11. Extraction tests with different non-carbonated waters on 
Portland cement. 


Portland cement of low strength (Class B); A—a 
Swedish alumina cement (ciment fondu); L—a 
Swedish blast furnace slag cement containing 40 
per cent. blast furnace slag, made especially for this 
investigation; H—a German “Hochofencement” of 
ordinary quality (Normen-cement). 

Different test blocks of material from the same 
kind of cement have been indexed. The fact that a 
sample of set cement has been carbonated is indi- 
cated by a small & in front of the other indicative 
marks. 

For the extraction tests have been used 4 differ- 
ent kinds of water, in their original state as well 
as with an admixture of aggressive carbon dioxide, 
viz. distilled water, Stockholm drinking-water, 
which is a filtered water from lake Malaren, Djurs- 
holm drinking-water, which is a ground-water, and 
a peat-water. The peat-water was obtained by ex- 
traction of fresh peat (degree of humification 8—9 
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Table Il.—CEMENT ANALYSES CALCULATED ON MATERIAL FREE 
FROM WATER AND CARBONIC ACID 
































= Spec 
Cement A AP ALE tAtt bbe 
Residue, insoluble in hydrochloric acid. . . % 0.1) 0.2) 0.1) 0.7) 2.6) 0.8} 1.0 
Silica, SiO... a AOE A ae NCC one % 19.0/20.5 19.0/19.4) 9.6(24 8126.6 
osc aes cue ca %| 6.6| 6.4| 6.3] 6.4137. 11.2 
Ferric-oxide, Fe:Os*...........|_ |... 1! 4/4] 3:2] 4/8] 3.9] 7:2] 3.3] 1.8 
dime CBO ccs ose 66..2}63.7|66.3)64.3/41 7/55 0/496 
Ss re ° Te Oe) ae ee ee * = 
Magnesia, MgO..................... lial el 15} ial oval ace St 
Sulphuric acid, SO;.................. %| 1.8] 1.9] 1.5] 2.9] 0.3] 0.9] 1.5 
Other materials and difference. . oe Mot O:Gt O.5r OS) 1.21 6.0) £2) 4.6 





*Calculated from the total content of iron. 








to a scale of 10 degrees) with distilled water. No 
water with a considerable content of sulphates has 
been tested, as such ground-water is seldom found 
in Sweden. 

A list of the analyses made of the waters used is 
given in Table IV. By combined carbonic acid is 








Table III.—SET CEMENT FOR EXTRACTION TESTS. 
OF WATER AND CARBONIC ACID 


CONTENTS 

















ae bg eee Blocks 
ore Crushin 
Mark & H:0 2 
In: Moist. Air In Water (Per cent.) (Per cent.) 
(Months) (Months) 
asso 3.0.c6 Raed Gah a ee 22.4 0.8 
| To es eee ae 8 20.3 4.2 
|, rT eee 3 21.0 0.3 
| ly 2 | 20.8 0.9 
|. i eee lo 2 22.5 145 
A-trass.... ly 2 | 22.8 0.8 
DP 2s ose. DiGi s Bea 3 21 .2 Lt 
Special-A....... 3 | 21.0 0.5 
2 er 3 Zack 1.2 
ie csi ei tradeastime tba 3 | 22.2 0.7 
kA. 3 20.6 3.8 
| Se 3 ; 21.3 0.8 
| aes ly 2 19.0 1.0 




















meant, in accordance with Lunge, Treadwell and 
others, all carbonic acid in the state of bicarbonate. 

In Table V are given the contents of free and ag- 
gressive carbonic acid and the hydrogen ion con- 
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Fig. 12. Extraction tests with different carbonated waters on 
Portland cement. 


centrations (pH) in the waters to which carbon 
dioxide has been added. The admixtures of free 
carbonic acid required to obtain the intended con- 
tents of aggressive carbonic acid have been cal- 
culated according to Tillmans and Heublein?*. 

The results of the extraction tests are compiled 
in Tables VI to IX, and graphically in diagrams, 
Figs. 11 to 15, where the respective curves are 
marked :—First the mark of the cement, if re- 
quired, then the mark of the water, W, T, S or D, 
and, finally, a figure which denotes the content of 
aggressive carbonic acid in the water. (See Tables 
IV and V.) 
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The extraction tests comprise 3 main groups, 
partly with different aims. 

The age of the cement particles at the time of test 
was 22 to 25 months, counted from the making of 
the cement block. 

During the extraction test with the peat-waters 
the cement particles acquired a dark brown coating. 
In the tests with non-carbonated cement also a loose 
flocky precipitate of the same color was formed. 

The extraction tests according to Table VII have 
all been made on cement from crushed blocks, 
which had been cured in moist air during 3 months. 

On the alumina cement the extraction tests were 
repeated after the crushed material had been stored 
for 1 year in a tight jar and also with the same ce- 
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Fig. 13. Extraction tests with 2 waters on different cements. 


ment material after carbonation in the manner de- 
scribed above. The results of the tests on alumina 
cement have been compiled in Table VIII, which 
also contains the determinations of alumina and 
silica extracted. 

These extraction tests were made on cement ma- 
terial from two blocks of unmixed Portland cement, 
viz. one block made with water to standard consist- 
ency (water-cement ratio = 0.27 by weight), as in 
the case of all other tests, and one block with 40 








Table V.—WATER WITH ADMIXTURE OF FREE CARBONIC ACID 





aape - . 
Mark 
shee 


Aggressive pH 

Water CO: Calculated 

Value 
Distilled water W 30 : < 4.8 
Distilled water.............. 80 y 4.6 
i OS Sea T; 80 
Stockholm water.... 3, 20 
Stockholm water............. S 80 
Djursholm water D 30 
Djursholm water............ D 80 


Free CO: 


mg/liter | mg/liter 























per cent. more water (water-cement ratio — 0.38). 
Those materials were marked A, and A,. 

In order to examine the influence of trass on the 
solubility of cement a block was made from the 
same Portland cement with an admixture of ordi- 
nary German trass (Rheinischer trass) correspond- 
ing to 30 per cent. of the cement-weight (standard 
consistency). The trass was ground before mixing 








Table VI.—TOTAL QUANTITY OF EXTRACTED LIME (CaO, mg] 
IN TESTS SHOWN IN FIGS. 11 AND 12 


Aggressive CO: 





30 mg/liter | 80 mg/liter 
Cement Ai kA: kA, 


Distilled water, W... 2770 785 
Peat-water, ares oC ., 895 
Stockholm water, S 1445 180 
Djursholm water, D 75 40 











1710 
1295 
1225 
1070 























Table IV.—ANALYSES OF WATERS 





Drinking- 
water 
Stock-| Djurs- 
holm | holm 


Dis- 
tilled 


Peat- 


Kind of Water water 








Total solid residue 

Ignition residue 

Lime, CaO 

Magnesia, MgO 

Combined carbonic acid, CO» 

Free carbonic acid, COz:............... 
Aggressive carbonic acid, CO. 

Chlorine, Cl 

Sulphuric acid, SO; i 
Hydrogen ion concentration, pH... . . . .mg/liter 
Colour mg Pt/liter 
Total hardness, German grades 

Temporary hardness, German grades........... 
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with the cement to the same fineness as the latter 
(4 per cent. residue on a sieve with 4900 meshes to 
the cm.,). The mixing of cement and trass was 
done in a dry state in a mixing machine. The ce- 
ment-trass material was marked A-trass. 

All the cement blocks were cured before crushing 
for 14 a month in moist air and 2 months in water. 
The age of the cement material at the time of the 
extraction tests was 214—3 months, counted from 
the making of the test-blocks. 








Table VII.—TOTAL QUANTITY OF EXTRACTED LIME (CaO, mg] 
IN TESTS SHOWN IN FIG. 13 





Cement Material Az A’ ot oe B | Ai & 





2485 | 2460 
1475 | 1590 


2840 | 2325 
1425 


1460 
1380 | 995 


1820 


Water, S 80 1065 











The following conclusions from the investigations 
by Virgin should be applicable to the practical use 
of cement and concrete in cases where water with- 
out appreciable contents of sulphates runs slowly 
over a concrete surface or is liable to penetrate 
leaky, thin concrete structures, e. g. through the 
wall of a concrete pipe. 








Table VIII.—TOTAL QUANTITIES OF EXTRACTED LIME, ALUMINA 
AND SILICA, MG, IN TESTS SHOWN IN FIG. 14 


Ai, Age 3—4 Ai, Age 15—16 
Months onths Months 


CaO | AlO;| SiO. CaO |A1.0,| SiO: | CaO | Al.0;| SiO» 
Water, W...........| 1460 | 960 | 95 | 945 | 520 | 40 | 860 | 540} 50 
Water, S 80 995 | 180 | spar | 910 40 





kA, Age 15—16 
Cement Material 








spar | 915 40 | spar 


























The attack of running water on set Portland ce- 
ment depends partly on the water’s contents of bi- 
carbonates and aggressive carbonic acid, and partly 
on the carbonation of the cement surface. When 
the content of bicarbonates is the same, the water, 
after the surface of the cement has been slightly 
carbonated, has a greater lime-removing effect the 
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Table IX.—TOTAL QUANTITY OF EXTRACTED LIME IN TESTS 
SHOWN IN FIG. 15 
Cement Material As Ag A-trass H 
SS a5 528 5 ce sre as pated sm ee 2640 2970 2230 1125 
Water, S 80.. 1510 1485 1465 1175 




















higher the content of aggressive carbonic acid. 
When the content of aggressive carbonic acid is the 
same, the water without restriction has a greater 
lime-removing effect the lower the content of bicar- 
bonates, i. e. the lower its temporary hardness. 

This effect of the bicarbonates is explained by 
the fact that the degree of acidity of different 
waters with the same content of aggressive car- 
bonic acid diminishes with a rising content of bi- 
carbonates and also by the fact that the calcium 
bicarbonate helps to make the cement surface water- 
tight by the precipitation of calcium carbonate in 
the surface layer. 

It has been found that a carbonation of the ce- 
ment surface in the open air by repeated moisten- 
ing with water reduces, in a considerable degree, 
the extraction of lime by waters with low or medium 
contents of bicarbonates and aggressive carbonic 
acid. When the content of aggressive carbonic acid 
or of bicarbonates is high, a previous carbonation 
has only an insignificant effect upon the extraction 
of lime. This in the former case is great, but in the 
latter small. 

The lime-removing action on Portland cement of 
different waters with varying contents of bicarbon- 
ates and aggressive carbonic acid is clearly indi- 
cated by the quantities of lime extracted by dis- 
tilled water, Stockholm water and Djursholm water 
from non-carbonated and carbonated cement ma- 
terial (see Fig. 11 and 12). 

The extraction tests with peat-water led to the 
foilowing conclusions :— 

Without admixture of extra carbonic acid, the 
course of the extraction of lime from non-carbon- 
ated as well as from carbonated cement has been 
practically the same as in the cases of extraction by 
distilled water. The brown coating (humates), 
which formed to such a great extent on the grains 
of non-carbonated cement, has thus not prevented 
the extraction of lime to any appreciable extent. 

With an admixture of aggressive carbonic acid 
(80 mg./liter) the peat-water had a somewhat less 
lime-removing effect on carbonated cement than 
distilled water with the same content of aggressive 
carbonic acid, but considerably more so on cement 
that had not been carbonated. 

In the former instance the extraction of lime, 
which chiefly consists of a resolving of calcium car- 
bonate from the surface layer, seems to have been 
rendered more difficult by the brown coating of hu- 
mus compounds. In the latter instance the organic 
matter has evidently counteracted the tightening of 
the cement surface by carbonation and this has re- 
sulted in an increased extraction of lime. 

It is hardly possible to form more general con- 
clusions regarding the influence of different kinds 
of humus-containing water on cement from the few 
extraction tésts that have been made. 
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The different. Portland cements have proved to 
be practically alike in extraction tests with distilled 
water and with water containing bicarbonates and 
aggressive carbon dioxide (S 80). 

An essentially smaller quantity of lime has been 
extracted from alumina cement than from Portland 
cement, but a considerable quantity of alumina has 
at the same time been removed. This indicates 
deep disintegration. It is also found that of the 
total amount of lime existing in the material, both 
the waters have removed an equally large percent- 
age in the alumina cement as in the Portland ce- 
ment. After storage of the crushed alumina cement 
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Fig. 14. Extraction tests with 2 waters on alumina cement, non- 
carbonated and carbonated. 


for one year in a closed bottle a considerably smaller 
amount of lime and alumina were, however, dis- 
solved, especially with distilled water. This would 
appear to point towards a chemical transformation 
which proceeds for a long time.—Carbonation of the 
cement particles diminished the extraction of lime 
by distilled water only in an insignificant degree, in 
contrast to what applied in the case. of Portland 
cement. 

An admixture of trass (30 per cent. of the weight 
of cement) has somewhat (ca 15 per cent.) reduced 
the removal of lime per unit of weight of the mix- 
ture in extraction with distilled water. If the ex- 
tracted lime is however calculated by the unit of 
weight of cement in the sample, a higher (ca 10 per 
cent.) value is obtained for the trass mixture than 
for the pure cement. The water containing aggres- 
sive carbonic acid (S 80) liberated from the trass 
mixture a quantity of lime which in units of weight 
of the mixture was as large as from the pure ce- 
ment, but in units of weight of the cement was con- 
siderably (25 per cent.) larger. 

From the blast-furnace slag cement which had 
been specially manufactured and from the Hocho- 
fencement essentially smaller quantities of lime 
were extracted than from the Portland cements, 
with distilled water as well as with the water con- 
taining aggressive carbonic acid (S 80). As the 


removed lime, however, in all probability principal- 
ly originated from the Portland cement clinker con- 
stituting a certain percentage of those kinds of ce- 
ment, the results obtained can not be considered 
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definite proof of greater durability of those cements 
than of pure Portland cement. 


Summary 


1. Set Portland cement consists essentially of a 
mixture of hydrosilicates, hydroaluminates and free 
hydrate of lime. Percolating water dissolves easily 
the free hydrate of lime and more slowly the com- 
bined lime. This is the main reason of the deteri- 
oration of concrete by water. 
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Fig. 15. Extraction tests with 2 waters on Portland cement, neat 
and with trass-admixture and on Hochofencement. 


2. In the present paper are given the results of 
an investigation into the specific dissolving action 
of pure water and waters containing chiefly bicar- 
bonate of lime and aggressive carbonic acid on dif- 
ferent kinds of cement and cement mixtures. 


3. Different makes of ordinary Portland cement 
seem to have approximately the same solubility 
in the aforesaid waters; alumina cement gives off 
alumina and lime, and the total dissolving effect of 
the aforesaid waters seems to be practically about 
as great as in Portland cement. 


4. Carbonation of the cement (concrete) surface 
by the action of air and moisture increases appreci- 
ably the resistance of the cement to the attack of 
water, especially waters of low temporary hardness 
and low content of aggressive carbonic acid (ordi- 
nary river and lake waters). 


5. By admixtures to Portland cement of certain 
acid substances and of puzzolanas containing reac- 
tive silica and silicates, the extraction of the lime 
may be lessened to some extent. 


6. For a great number of important concrete 
structures exposed to water, it should be of great 
value to have available cement of greater durability 
than the present qualities. It would therefore seem 
to be an important purpose for modern cement in- 
dustry to find out and procure cement of high re- 
sisting capacity to water. 
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Barite Sales Down Both in Value and 
Quantity During 1930 


Crude barite mined and sold or used in the 
United States in 1930 decreased about 15 per cent. 
in quantity and 17 per cent. in value, as.compared 
with 1929. The total sales of crude barite were 
234,932 short tons, valued at $1,538,171, according 
to a statement by the United States Bureau of 
Mines, based on figures compiled from individual 
reports by producers. The average value per ton 
f.o.b. mine was $6.55; in 1929 it was $6.67. Sales 
of barite were made from eight states—California, 
Georgia, Missouri, Nevada, South Carolina, Ten- 
nessee, Virginia, and Wisconsin—the same as in 
1929. 





UROPEAN progress in cement-plant de- 

sign is reflected in the new plant of the 

Wickingsche Portland Zement und Wasser- 

kalkwerke Akt.-Ges. at Neuwied, Germany. 

This operation is described in an article begin- 
ning on page 28. 
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Plant of the Virginia Glass Sand Co. near Gore, Va. 


Mine in right background. 


New Silica-Sand Plant Begins Shipment 
of Material for Glass-Making 


Geo. W. Hohanness, Pioneer Producer, Has 
Eleventh Plant of Career in Operation 


one of the pioneers of the West Virginia 

silica-sand industry, has recently placed the 
eleventh plant of his career in full-capacity opera- 
tion. During his 23 years’ experience in the Berk- 
eley Springs, W. Va., and 3 years in the Winchester, 
Va., silica-sand deposits, Mr. Hohanness acquired 
an enviable reputation as an authority in this field. 
No less than five out of nine mines in that district 
were opened by him. During the World War pe- 
riod, he selected the sand for the government to be 
used in making lenses for the U.S. Navy. 

Mr. Hohanness’ new project probably owes its ex- 
istence to the decline of the Berkeley Springs produc- 
tion area caused by a consolidation and subsequent 
closing of most of the plants. The new operation is 
located in Virginia near Gore, which is not far from 


{ EORGE W. HOHANNESS, long identified as 








View showing trestle from mine and chute to the crusher. 
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Winchester of Shenandoah Valley fame. Mr. Ho- 
hanness came upon the site of the new mine after 
three months’ investigation and prospecting, this 
work taking him over many miles of silica-bearing 
land in the Virginias. His discovery of the present 
site was not without good fortune in that it has all 
the characteristics of an excellent deposit, plus prox- 
imity to railroad-shipping facilities, electric power 
and a good natural water-supply. The site is a 
horseshoe-shaped ridge known as Cold Run Ridge, 
named after the cold water of a mountain-spring- 
fed creek which passes. The deposit is the same for- 
mation as that of the Berkeley Springs district and 
is known as the Oriskany vein. 


The Virginia Glass Sand Co. was organized July 
1, 1930, by a group of prominent Winchester men. 
W. R. Talbot, retired judge, is president of the 
corporation; T. B. Patton, vice-president, is also 
president of the Virginia Woolen Mill, president of 
the Colonel Brick Co., and director of the Northern 
Virginia Power Co.; Capt. L. F. Cooper, secretary- 
treasurer, is president of George Washington Hotel, 
president of Cooper Merchandise & Oil Co., and a 
director of the Shenandoah Valley National Bank; 
J.S. Halderman, one of the directors of the corpora- 
tion, is president of Halderman Creamery & Prod- 
uce Co., and a director in the Farmers’ & Mer- 
chants’ National Bank. George W. Hohanness is 
general manager of the corporation and is assisted 
by A. R. Stotler, superintendent, who has been in 
the sand business with Mr. Hohanness for twenty- 
six years. The company controls about 3 mi. of 
silica deposits in the Cold Ridge vicinity under a 
99-yr. lease. 
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Contracts for the principal crushing, washing and 
drying machinery were given to the Lewistown 
Foundry & Machine Co. and initial operations began 
Nov. 1, 1930. Finished materials were first shipped 
on April 6 of the present year. Since the deposit is 
located on the side of a mountain ridge, the location 
of the plant was determined after full consideration 
was given to the side-track grade and the utiliza- 
tion, wherever possible, of gravity for the flow of 
materials. As a result of these considerations, the 
deposit was opened approximately 225 ft. below the 
summit of the ridge, thus affording an eventual face 
height of that number of feet. Silica rock occurs 
practically at the surface; what little stripping is 
necessary consists largely of the removal of under- 
brush, trees and débris, which are taken away by 
hand. The deposit itself is made up of 4- to 7-ft. 
seams having an angle of repose toward the base of 
the mountain of 45 deg. As work progresses far- 
ther into the deposit, the original upheaval changes 
its position to a slope paralleling the slope of the 
ridge. The silica grains are angular rather than 
round as are those found in mid-western deposits. 
The angular-type grain is said to find greater favor 
in the glass industry than the round type. 

Because of the rock-like character of the deposit, 
drilling and blasting are necessary for recovery of 
the material. Ingersoll-Rand jackhammer and tripod 
drills are employed in the drilling of 114-in. blast 
holes and these are loaded with Trojan, Atlas, or 
Burton dynamite. Lateral or vertical drill holes are 
employed, depending on the character of the deposit 
encountered. At present the rock is loaded in 
quarry cars by hand, the larger pieces being sledged 
to sizes suitable for the crusher. Four tracks on 
the mine floor extend to a wooden trestle, the end 
of which is terminated by a chute leading to the jaw 
crusher in the crushing-and-washing building be- 














Electric vibrating screens reject oversize sand from the finished 
product. 


neath. A gravity dump, mounted at the end of 
trestle, facilitates quick dumping of the cars. 

In its present size the plant has a capacity of 500 
tons of sand per day. Provisions were made, how- 
ever, for the installation of a complete second unit, 
consisting of crushing, screening, washing and dry- 
ing machinery, which will double the capacity when 
ready. 

The Lewistown crusher is a 14-in. by 24-in. unit 
of the jaw type mounted on heavy concrete founda- 
tions and is driven by a 30-hp. motor. After a re- 
duction to a maximum size of 2 in. the rock passes 
directly into a 9-ft. wet-type chaser-mill where it 
is broken to finished size. Two rotary screens, one 
on each side of the chaser-mill, are fitted with 
14.028-mesh wire cloth and the sand passing 
through them is flumed to the washers. Because of 
their large diameter (6 ft.) and short length (214 
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Loading silica rock in cars after one of the preliminary shots. 
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The air-compressor in operation. 


ft.), the “oversize” is easily collected from the un- 
derside of the cloth, near the top, by a flume which 
returns it to the chaser-mill for further reduction. 

For each of the rotary screens there are four 
22-in. screw-type washers, or a total of eight. By 
connecting the washers in each group in a series 
flow, the sand passes through four washers, receiv- 
ing a thorough spading and mixing with sufficient 
clear spring water from the dam of a mountain 
stream. The discharge from the two washer groups 
is received on a 24-in. belt-conveyor, which elevates 
it to, and transports it over the top of, the wet-stor- 
age building. This conveyor is driven by a 10-hp. 
motor through a Jones speed-reducer. 

The wet-storage building serves a twofold pur- 
pose and is important in the processing of the sand. 
It has sufficient capacity for the storage of 15 car- 
loads of wet sand and provides a reserve in case of 
a breakdown in the mine or in the crushing depart- 
ment. Excess moisture is allowed to drain from the 
sand while in storage. Provision has been made for 
the loading of wet sand direct from the overhead 
conveyor into cars on the adjoining side-track 
should orders be received for it. The building is of 
timber-frame construction with inside boarded 
walls. It is 48 ft. 5 in. long, 25 ft. wide, and 22 
ft. high, and has a peaked roof 8 ft. 6 in. high at the 
center. Wet sand is recovered from storage by 
means of a conveyor which extends through a tun- 
nel in the building to an inclined section leading to 
the drier building. The tunnel extends throughout 
the length of the wet-storage building and is 6 ft. 
wide by 6 ft. high. The conveyor within it is made 
up of Stearns-Fairfield equipment with a 24-in. 
Hewitt belt and is driven by a 10-hp. motor through 
a Jones speed-reducer. 

Sand is dried in a steam-pipe drier especially de- 
signed for this plant by the Lewistown Foundry & 
Machine Co. It contains 9 banks of 14 pipes each, 
the banks being mounted horizontally one above an- 
other. The top seven banks are made up of 2-in. 
pipes and the lower two of 114-in. pipes. Each 
bank has individual steam control and is trapped 
for the retuyn of the condensate to the boiler. 
The drier walls are constructed of brick resting 
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on concrete piers. On the tops of the walls are 
wood-board extensions which provide for the heap- 
ing, over the steam pipes, of the wet sand from 
the conveyor. Because of the drying action, 
the flow of the sand through the drier is automatic. 
When sufficient steam is valved to the pipe banks, 
the dry sand flows to a conveyor beneath at a fairly 
uniform rate. When the pipe banks are allowed to 
cool, the wet sand remains packed and does not flow. 
The dry-sand collector-conveyor extends underneath 
the drier, between the concrete piers, to a conveyor- 
and-elevator series which leads to a pair of Tyler 
screens above the dry-sand storage-bin. In the se- 
ries are two magnetic separators for the removal 
of fine iron granules. Both separators act as head 
pulleys of their respective conveyors, one being a 
Dings unit and the other a Cutler-Hammer unit. 
The elevator to the Tyler screens is a 14-in. belt- 
bucket type fitted with 6-in. by 12-in. buckets, the 
unit being incased in a wood housing. 
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An operating view of the chaser-mill. 


Plus-16-mesh sand is removed from the dried sand 
before it becomes a finished product by means of two 
Tyler Hum-mer screens. The sand discharged from 
the elevator is divided to the two screens. Eventu- 
ally, after the second unit will have been installed, 











Geo. W. Hohanness, general manager, and A. R. Stotler, 
superintendent. 








Steam for the drier and other plant utilities is 
furnished by an E. Keeler (Williamsport, Pa.), 100- 
hp. boiler located in a separate building inclosed by 
corrugated-iron sheeting. Air for the mine-drill- 
ing equipment is supplied by an Ingersoll-Rand ERL 
12-in. by 10-in. compressor driven by a 60-hp. Gen- 
eral Electric motor. Water for the washing plant is 
available from the dam of the stream at the rate of 
425,000 gal. per day—the average flow of the 
stream. A 600-gal. per min. centrifugal pump at an 
80-ft. head is sufficient to supply the plant’s needs. 

Electric power is brought to the plant by a 12-mi. 
power-line from the Winchester substation of the 
Northern Virginia Power Co. This line, which 











The drier with bank of pipes at the right. 


crosses the North Mountain of the Allegheny Range, 
was constructed at a cost of $47,000 by the power 
company—the expenditure of this amount is no 
little expression of confidence on the part of the 
power company in the future of the new sand proj- 
ect. Side-track facilities are provided by a 1-mi. ex- 
tension from the Winchester & Wardensville Rail- 
road, a division of the Baltimore & Ohio. 

Shipments of finished glass-sand began on April 
6, 1931, with orders on hand from nine glass 
factories, several of which are nationally known and 
of great importance in that industry. 

Future developments of the plant will include, in 
addition to the second processing unit, a new open- 
ing in the deposit. This opening will be made when 
the number of loading tracks in the present open- 
quarry type mine is increased to six or seven. It 
will be located at a position 500 ft. south of the 
present mine at the same level. 





Starts Plant Before Complete 


(Continued from page 23) 


there will be four screens in this service. The re- 
jected particles are, for the present, sent to a stock- 
pile as waste. The minus-16-mesh sand is chuted 
into the dry-storage and car-loading bin beneath. 
This structure is also of wood and contains sufficient 
capacity for the storage of 260 tons of sand. 
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Looking down from top of screening plant at pit, sub-station and 
scalper building. 


The Rockwood drive used on the sand washer is 
a recent development which promises to become 
popular in the sand-and-gravel and other nonmetal- 
lic-mineral industries. It consists of a hinged mo- 
tor bed-plate so designed that the weight of the 
motor keeps a constant tension on the drive belt. 
By shifting the motor on this plate the tension can 
be adjusted to suit conditions. The scalping-screen 
is chain driven from belt conveyor No. 2. 

One of the problems considered in building this 
plant was to protect it from the floods caused by 
heavy rains in the Santa Clara Valley during the 














The neat control board in the main switch and transformer house. 


annual rainy season between November and Febru- 
ary. With this in mind the plant was placed so that 
the sand stock-piles protect the plant from the flood 
waters with the waste-sand pile at the end most 
exposed. In this way the water is deflected away 
from the plant and pit. This arrangement also 
serves a double purpose in that it allows the waste 
sand to be washed away, eliminating any necessity 
for rehandling. Earthen dikes will be built around 
the pit this autumn to give further protection. 
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Anhydrite Cement—lts Tensile Strength, 
Solubility and Plasticity 


By Dr. P. P. BUDNIKOFF 
Professor, Technical Institute, Charkow, U.S. S. R. 


uct which is obtained by burning natural 

gypsum, containing two molecules of water 
of hydration,CaSO,.2H,O, at a temperature between 
400 and 750 deg. C. and then grinding the clinker 
with the addition of various substances. Natural 
anhydrite can of course also be used in the place of 
the burnt gypsum, containing originally two mole- 
cules of water of hydration, and the natural anhy- 
drite can be directly ground with the proper 
amounts of other substances. 

The author has indicated in his publications that 
it is more advantageous to use dead-burnt gypsum, 
which is obtained by burning the natural product 
at a temperature between 600 and 700 deg. C. The 
admixture of sodium bisulphate and copper sulphate 
is most advisable as catalysts. 

The addition of copper sulphate is also more ad- 
vantageous for the reason that, when it is used, no 
“bloom” is formed on the surface of the hardened 
cement in the course of time. This often happens 
when sodium sulphate is used. Copper sulphate 
makes the cement denser at the surface, does not 
decrease its strength, with the result that the cata- 
lyst itself is not separated out. An additional fea- 
ture of the use of copper sulphate is that reinforced 
steel made with such anhydrite cement can be made 
with the addition of iron filings (up to 60 per cent. 
and more), as the iron drives out the copper from 
the solution of copper sulphate. The copper is thus 
precipitated on the surface of the iron or of the iron 
filings and this forms a protection against the small 
amount of acid which is present in the catalyst. 

Gypsum, which has been burned for five to six 
hours between 600 and 700 deg. C. and which is 
thereafter finely pulverized (4,900 meshes per sq. 
cm. without residue), sets after being made up with 
water (28 to 30 per cent. of the weight of the dead- 
burnt gypsum), in which 0.5 to 0.6 per cent. of 
sodium bisulphate and 0.8 to 0.9 per cent. of copper 
sulphate (based on the weight of CaSO,) is dis- 
solved. The mechanical strength of the material 
produced depends on the purity of the starting ma- 
terial, on the duration of burning and the tempera- 
ture, on the fineness of the ground material, the con- 
centration of the catalyst and on the water. After 
twenty-eight days the cement attains a tensile 
strength of 68 kgm. per sq. cm. at a maximum and 
a compression strength up to 600 kgm. per sq. cm. 
The average tensile strength of the anhydrite ce- 
ment is from 40 to 45 kgm. per sq. cm., when it is 
coarsely ground, containing 20 per cent. of particles 
that do not pass through a 4,900 mesh screen. So- 
dium sulphate can be used in the place of sodium 
bisulphate. * 


\ NHYDRITE cement is known to be a prod- 
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The catalyst can be added to the cement either 
during the grinding process or is dissolved in the 
make water. The experiments, that were carried 
out by P. Lapschin (see Stroitelnaja Promyschlen- 
nost, 1926, pages 102ff), have shown that in the 
latter case a solution of 8.5-deg.-Baumé concentra- 
tion can be made up, which can later be diluted with 
the required quantity of water. 

Anhydrite cement is plastic. Sand in proportions 
of from one to one to one to three, peat, sawdust 
and the like can be added to it. The volume of the 
product does not increase when the cement sets. 
It retains its volume when tested for twelve minutes 
at a temperature of 120 deg. C. in a drying oven. 
The setting process is completed after thirty to 
sixty minutes and the temperature rise about 5 to 
6 deg. C. during this process. 

Investigation of the set cement samples after 
three days storage in the moist condition has shown 
that the samples absorbed from 2 to 6 per cent. of 
water of hydration, after three weeks 3.5 to 8.5 per 
cent., and after three months from 8 to 14 per cent. 
It is seen from this action that the hydration of 
anhydrite cement is only a surface reaction and 
that the cement should be kept in moist air for a 
certain length of time in order to increase its 
strength. The strength of the cement particles is 
retained after the cement has set, which means after 
subsequent partial hydration of the insoluble modi- 
fication of calcium sulphate and crystallization on 
the surface of the particles. The solubility of the 
cement in water is slight due to the density of the 
structure, and the slight hydration that takes place. 
The presence of dihydrate in the presence of insol- 
uble anhydrite is also a factor in this connection. 


The solubility of the anhydrite cement in water 
can be reduced by the incorporation of small 
amounts of calcium phosphate in the form of fine 
ground natural phosphorite, superphosphate or 
bone meal. The acid of the acid salt of the alkali 
metal forces the phosphoric acid out of the salt. 
The acid combines with the copper sulphate con- 
tained in the mixed catalyst and forms almost in- 
soluble copper phosphate, which surrounds the par- 
ticles of calcium sulphate with a very thin film. 


Ground, set anhydrite cement, made up with pure 
water without the addition of a catalyst, sets, but 
its strength is reduced. An anhydrite cement, which 
gave a tensile strength of 40.2 kgm. per sq. cm. after 
twenty-eight days, gave a tensile strength of only 
32.8 kgm. per sq. cm. after a period of twenty-eight 
days in the first regeneration process, and after the 
third regeneration the strength of the cement 
amounted to only 28.8 kgm. per sq. cm. 

The experiments that have been carried out to 
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color the cement with the aid of various pigments, 
such as metallic oxides, ultramarine and the like, 
gave results which were entirely satisfactory. Col- 
ors of one kind or another can be admixed directly 
with the cement mass itself, or they may be applied 
in the form of a slip. Chemical coloration of anhy- 
drite cement has also been proved to be successful. 
One of the reagents is added to the cement. After 
setting, the cement is dipped into a solution of the 
other reagent. Fatty colors act well when used for 
this purpose. The experiments which were carried 
out by I. N. Nefedow (Iwanowo Wosnessensk) 
have shown that anhydrite cement can be decorated 
with frescoes and can also be used for other dec- 
orative purposes. 


Amongst the disadvantages of anhydrite cement 
can be listed its rapid setting and the formation of 
a “bloom” in the absence of copper sulphate. Anhy- 
drite cement is not hydraulic. 


It is important in the manufacture of anhydrite 
cement that the gypsum does not come into contact 
with the coal in the kiln and that a reducing atmos- 
phere does not exist in the kiln during the burning 
process. The burning temperature should not be 
greater than 700 deg. C., as otherwise free lime can 
be formed, which will reduce the strength of the 
cement. 


The results of the investigations that the author 
made on the action of lime on the mechanical 
strength of the anhydrite cement are recorded in the 
following tabulation . 








Strength of the Cement in Kilograms Per Square Centimeter 
After 3 days After 7 days After 28 days 


28.9 33.2 44.7 
34.4 45.8 
27.9 31.0 
16.6 17.6 
14.6 15.4 
14.0 14.4 
13.8 14.1 
12.6 13.4 

9.4 11.8 


CaO Content 
(per cent.) 
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The results of the above tabulation show that the 
tensile strength of the anhydrite cement decreases 
with the increase in the lime content. 


The starting material in the tests was an anhy- 
drite cement which was made on a plant scale oper- 
ation in a works which was specially erected by the 
Government Textil Trust Iwanowo-Wosnessensk. 
The material gave a residue of approximately 30 
per cent. on a screen of 4,900 meshes per sq. cm. 
The cement absorbs 35 per cent. by weight of the 
make water. As the lime content of the cement in- 
creased, the setting was retarded, and the consist- 
ency of the mass became more fluid when the same 
quantity of water was used. Octagonal samples 
made with cement containing from 0.2 to 0.3 per 
cent. of lime set in the course of twenty to thirty 
minutes, while the samples made with cements con- 
taining from 3 to 5 per cent. of lime could not be 
taken out of the molds until twenty hours had 
elapsed. The presence of lime in the cement also 
causes the volume to change. 
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The tensile strength tests made on various sam- 
ples with the same catalysts (sodium bisulphate and 
copper sulphate), which were allowed to harden for 
various periods of time, gave the following results. 








Tensile Strength 


(Kg. per sq. cm.) Hardening Time 





hour 

1.5 hours 

2.5 hours 

5.0 hours 

8.0 hours 

12.0 hours 





The variations in the strength of the cement can 
be ascribed to the fact, which has been explained 
earlier, that an unstable complex hydrate with the 
following formula: Salt .mCaSO, .nH,0O, is first 
formed on the surface of the calcium sulphate par- 
ticles. This caused the original strength of the ce- 
ment. The hydrate of the above formula is decom- 
posed in the course of time into (Salt) .H,O plus 
CaSO, .2H,O. A reduction in the strength of the 
cement is also observed during its decomposition. 
The cement attains constantly increasing strength 
during the process of hydration and recrystalliza- 
tion. 


The use of a catalyst before the gypsum is burnt 
does not result in any advantage as far as the 
strength of the cement is concerned. 


A complicated mixture of catalysts, such as the 
following which contains 0.5 per cent. of sodium 
bisulphate plus 0.8 per cent. of copper sulphate plus 
the same proportion of iron sulphate (ferrous) has 
the effect of increasing the strength of the cement to 
a slight degree. The following strength figures were 
obtained from the tests made on the cement. 








Strength of Cement 
(Kg. per sq. cm.) 





After 3 days|After 7 days |After 28 days 





With half a per cent. sodi- 
um bisulphate 34 45 45 
With the aforementioned 
mixture of catalysts.... 39 53 
With 0.5 per cent. of sodi- 
um sulphate and 0.8 per 40 
cent. of calcium sulphate 34 42 

















The formation of a deposit on the surface of the 
cement is not observed in those cases where copper 
sulphate is used. 


In addition to the aforementioned catalysts, the 
effects of using mixtures of these catalysts with 
others has also been investigated. The results 
which were obtained from the experiments carried 
out on the cements that were made with the aid of 
these substances are given below in tabulated form. 

(Continued on page 64) 
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A Proposed Cost-Accounting System for 
the Sand-and-Gravel Industry’ 


By H. H. STEWART 
Chairman, Committee on Standard Cost Accounting 
National Sand and Gravel Assn. 


the operating head of an organization with a 

periodic indicator of the efficiency with which 
his organization is functioning. . . . It should pro- 
vide for the assembling of the appropriate statis- 
tical data on the industrial and commercial activi- 
ties of the business or organization. A cost-system 
should collect all data with accuracy and dispatch 
in readily-usable form, and be simple and economi- 
cal in operation. It should lend itself to the his- 
torical, statistical and financial presentation of the 
operation of the business. It should be operable 
under any of the recognized methods of computing 
costs—actual, predetermined, standard or bud- 
getory—by inclusion of the necessary controlling 
accounts in the general ledger, without a change in 
the cost-system itself. It should be flexible. Pro- 
vision should be made for the determination of 
costs by elements, departments, production units, 
periods and averages. Finally it should be so de- 
signed that reports for executives, the government 
and other interested bodies may be readily pre- 
pared. 


[hae function of cost-accounting is to provide 


General Plan 

To define the scope of the cost system, and also 
the limits within which it is expected to operate, the 
following major premises are given: 

In recovering a natural resource, there must be: 

A source of raw material—the pit. 

A place of manufacture—the plant. 

Machinery with which to work—equipment. 

Men to do the work—labor. 

Material to maintain efficiency—material. 
There must also be a market requiring a selling 
organization to develop it. 

The pit, plant, and equipment require mainte- 
nance, repairs, etc. As a form of wealth they are 
subject to taxation. The destructibility of plant 
and equipment makes it necessary to provide for 
replacement by means of insurance and deprecia- 
tion reserves. The entire operations of the sand- 
and-gravel industry are, in the plan of cost-account- 
ing, divided into four main units of operation: 

1. Pit.—The source of the product. This is ap- 
plicable to either wet or dry land, drag-line or 
shovel operation, as well as to river, or lake, dipper-, 
ladder-, or suction-dredge, or any other method of 
recovery. 


2. Plant.—The plaee of manufacture of the 
product, provided the operation is separated from 
the source of production. 


3. Storage.—The stock- or storage-piles or bins 


a Presented atsSt. Louis convention, National Sand & Gravel 
ssn. 
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to which the finished product, ready for distribu- 

tion, is transferred after its manufacture. 

4. Delivery.—The distribution of the product. 

These four main divisions of operations are sep- 
arated into various subdivisions as illustrated be- 
low: 

1, Pit. 

a. Stripping.—Covering all stripping charges in 
such detail as required by local conditions. 

b. Excavation.—Covering all the costs connected 
with separating the material from its natural 
location and placing it in hand for treatment 
or movement to the treatment plant. 

c. Transportation.—Covering all the costs of mov- 
ing the excavated material between the pit and 
the treatment plant or the point of sales dis- 
tribution. 

2. Plant. 

a. Crushing. 

b. Washing. 

ec. Screening.—This division covers various meth- 
ods of treatment in the preparation of the raw 
material for the market and may be further 
subdivided to meet additional requirements for 
detail by the addition of d, e, etc., with a 
descriptive title for the operation. 

In the case of a dredging operation where 
the dredge boat or other unit contains the 
crushing, washing or screening machinery, 
this detail would not apply, it being consoli- 
dated with item 12, Excavation. 

3. Storage. 

a. In.—Covering the cost of moving the material 
from the plant bins or transportation equip- 
ment to storage. 

b. Out.—Covering the movement of the material 
from storage to the delivery equipment or 
railway cars for shipment. 

4. Delivery. 

a. Motor Trucks. 

b. Wagons.—Covering the cost of handling the 
material from bins or the site of the storage- 
pile, etc., to the customer by the producer’s 
equipment. 

Labor requires supervision, remuneration, and 
liability insurance. In arriving at the cost of pro- 
duction, it is necessary to trace the product through 
all its stages of manufacture and apply the expendi- 
tures entailed in operation, step by step. With these 
fundamentals determined, it is possible to construct 
a group of accounts generally applicable, as illus- 
trated below: 

1. Operating Labor. 

2. Operating Supplies. 





. Repair Labor. 
. Repair Supplies. 
. Power. 
. Sundry Expense. 
. Overhead (Field). 
. Charges from Reserves, such as Depreciation, 
Insurance, Taxes, etc. 
9. Special Charges. 


By grouping these under such captions as Pit, 
Plant, Storage, and Delivery, provision is made for 
the inclusion of all the expense attendant upon 
manufacture. These captions may be subdivided 
as far as considered necessary into other groups of 
similar accounts, such as Stripping, Excavation, 
Transportation, etc.; or even still finer, by ma- 
chines, as Crushing, Washing, Screening, etc., being 
limited only by the actual machinery in operation. 
Again the groups themselves may be subdivided. 
Operating Labor, for instance, is divided into the 
various classes which comprise the labor used in 
any operating step. 

The method of numbering the accounts is, first, 
to represent the Major Division by a unit number, 
as Pit is Account No. 1; secondly, the Operation by 
a double number, as Stripping is Account No. 11; 
thirdly, the elements of expense by a triple number, 
as Operating Labor is Account No. 111. If further 
analysis is desired, additional numbers may be used, 
as Common Labor is Account No. 1111, Skilled La- 
bor is Account No. 1112, Foremen and Clerks is 
Account No. 1113, etc. 


The following recapitulation will bring this out 
more clearly : 


Acct. 
No. 
Major Division Pit 1 
Subdivision or Opera- 
tion 
Expense Element 
Detail 


Stripping 11 
Operating Labor 111 
Common Labor 1111 


Operating Supplies 
Detail 


112 
Small Tools 1121 
Waste and Lubri- 
cants 
Rope 
etc. 

The relation of time to costs is next in order for 
consideration. Depreciation, insurance, and taxes 
are computed on an annual basis and charged into 
costs monthly by twelfths. These items may be just 
as easily reduced to a daily or hourly cost. Labor, 
power, and overhead also may be expressed in day 
or hour units. Material is charged in as used. The 
time required for a certain quantity of material to 
pass through an operation may be then extended by 
these unit rates and the cost of materials added, and 
the result will be the accurate cost of the operation. 
To this it is only necessary to add the cost of the 
material being operated upon to arrive at a total 
cost of manufacture by groups of accounts, depart- 
ments, or total operations for any desired period 
of time, whether it be an hour, a day, or a month. 
The figures thus obtained likewise represent the cost 


1122 
1123 
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of the quantity of the product processed or manu- 
factured during that time. 


Definitions 

Renewals are replacements which ordinarily pro- 
long the life of a machine over one year, and the 
cost of these items is charged to depreciation or 
non-cost account. Repairs are of minor importance 
which ordinarily do not extend the life of equipment 
one year, and are minor expenditures. No hard- 
and-fast rule can be laid down distinguishing be- 
tween repairs and renewals. In the explanation of 
the items entering various accounts which follow, 
material is divided into two classes, namely, Oper- 
ating Supplies and Repair Supplies. 

Operating supplies are defined as that material 
which is necessary to the efficient operation of 
equipment but which is not nor can not be made an 
integral part of equipment already in use. Exam- 
ple: Small tools, lubricating oils and greases, waste, 
etc. 

Repair Supplies are defined as that material 
necessary to the efficient operation of equipment 
which becomes an integral part of that equipment 
but does not prolong its life over one year. Exam- 
ple: Machine parts, lumber, etc. 

Depreciation for income-tax purposes is defined 
as the gradual exhaustion of the usefulness of prop- 
erty employed in the trade or business of a tax- 
payer, such exhaustion comprising wear and tear, 
decay or decline from natural causes, and various 
forms of obsolescence such as are attributable to 
the normal progress of the art, inadequacy to the 
growing needs of business, and the necessity of re- 
placement by new inventions. (Articles 161 and 
162, Regulations 69.) It is recommended that the 
depreciation rates incorporated in the report of the 
Depreciation Committee of the National Sand & 
Gravel Assn., dated Oct. 30, 1929, should be adopted 
for cost purposes, unless other rates have been 
agreed upon between the individual producer and 
the Bureau of Internal Revenue. 

The meaning of the word depletion is reduction, 
lessening, exhaustion or emptying, and, therefore, 
when the term depletion is applied to a deposit of 
any character, it means that it is being or will be 
reduced, lessened, exhausted, or emptied. A simple 
example of depletion, its deduction and return of 
the original investment, is as follows: 


“A” company, in 1916, purchases 
a tract of land, containing a 
sand-and-gravel deposit, for. . 

The deposit is estimated to con- 
tain recoverable sand and 
gravel of 1,000,000 tons 

The unit of cost and depletion 
per ton of sand and gravel is, 
therefore 


$50,000 


Card of Accounts 


To explain the theory upon which the card of ac- 
counts is to be used, there follows a list of the 
accounts arranged in numerical order, by opera- 
tions, applicable to the various elements of expense 
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which enter into the cost of production. The card 
being divided into four sections of operations and 
detail, it is evident that four numerals will be used 
to define an account. As example: Account 1111 
would represent Pit—Stripping—Operating Labor 
—Common; Account 1112 would represent Pit— 
Stripping—Operating Labor—Skilled; (as an ex- 
ample of excavation by dredging) Account 1211 
would represent Pit—Excavation (or Dredging) — 
Operating Labor—Common; Account 1212 would 


represent Pit—Excavation (or Dredging)—Oper- 
ating Labor—Skilled ; ete. 

In instances where more than one unit is oper- 
ated, as in the case of several dredge boats, a prefix 
such as Dredge No. 1 or Dredge No. 2, or, in the 
case of storage, Hoist No. 1 or Hoist No. 2, can be 
used to separate each operation to determine sep- 
arate costs. 

Below are shown the details of the card of ac- 
counts by operations. 








1... Pit .1.. Stripping 
.2.. Excavating 


..1.Operating...1 Common Labor 
Labor ..2 Skilled Labor 


(or Dredg- ..2 Foremen and Clerks 
ing) ..4 Commissary Labor 
.3.. Transpor- ‘si COleck 
tation ..8 Special 
...9 Compensation 
Insurance 


..2. Operating...1 Small Tools 
Supplies ...2 Waste and Lubricants 
..8 Rope 
sss450O's..8 
..9 Unclassified 


3. Repair 
Labor 


...l Common Labor 

..2 Skilled Labor 

sect COlcin ld 

...8 Special Labor 

...9 Compensation 
Insurance 


...1 Lumber 

..2 Steel 

...0 Concrete 

...4 Machine Parts 
...5 Belting 

...6 Cable 

cond 

...8 Tires and Tubes 
..9 Unclassified 


..4. Repair 
Supplies 


..p. Power ..1 Natural Gas 
...2 Coal 

..o Fuel Oil 

...4 Gasoline 

...5 Electricity 
...6 Water 

ses COD 


6. sundry _...1 to...9 


Expense 


..7. Overhead ...1 Field Supts. 
(Field)  ...2 Field Office 
..2 Commissary Supp. 
and Exp. 
ss 10-8 
...9 Miscellaneous 


..1 Taxes 

..2 Insurance 

..d Depreciation 
..4 Depletion 

..5 Amortization 
...6 Contingencies 
seat UOl ccc 


..8. Reserves 


..9. Special 
Charges 


se tOnuD 


In order to avoid endless repetition of detail account num- 
bers, it will be understood that the following descriptions 
of operations are available, each of the items in the right- 
hand column bejng divisible into 9 divisions from Common 
Labor to Compensation Insurance as listed above: 
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1111 to 1119 
1121 to 1129 
1131 to 1139 
1141 to 1149 
1151 to 1159 
1161 to 1169 
1171 to 1179 
1181 to 1189 
1191 to 1199 


1211 to 1219 
1221 to 1229 
1231 to 1239 
1241 to 1249 
1251 to 1259 
1261 to 1269 
1271 to 1279 


Stripping Operating Labor 
Operating Supplies 
Repair Lakor 
Repair Supplies 
Power 
Sundry Expense 
Overhead (Field) 
Reserves 
Special Charges 
Excavation (or Dredging) Operating Labor 
Operating Supplies 
Repair Labor 
Repair Supplies 
Power 
Sundry Expense 
Overhead (Field) 


1281 to 1289 Reserves 

1291 to 1299 Special Charges 
1311 to 1319 Transportation Operating Labor 
1321 to 1829 Operating Supplies 
1331 to 13839 Repair Labor 

1341 to 1349 Repair Supplies 
1351 to 1359 Power 

1361 to 1369 Sundry Expense 
1371 to 13879 Overhead (Field) 
1381 to 1889 Reserves 

1391 to 1399 Special Charges 
2111 to 2119 Crushing Operating Labor 
2121 to 2129 Operating Supplies 
2131 to 2139 Repair Labor 

2141 to 2149 Repair Supplies 
2151 to 2159 Power 

2161 to 2169 Sundry Expense 
2171 to 2179 Overhead (Field) 
2181 to 2189 Reserves 

2191 to 2199 Special Charges 
2211 to 2219 Washing Operating Labor 
2221 to 2229 Operating Supplies 
2231 to 2239 Repair Labor 

2241 to 2249 Repair Supplies 
2251 to 2259 Power 

2261 to 2269 Sundry Expense 
2271 to: 2279 Overhead (Field) 
2281 to 2289 Reserves 

2291 to 2299 Special Charges 
2311 to 23819 Screening Operating Labor 
2321 to 2329 Operating Supplies 
2331 to 2339 Repair Labor 

2341 to 2349 Repair Supplies 
2351 to 2359 Power 

2361 to 2369 Sundry Expense 
2371 to 2379 Overhead (Field) 
2381 to 2389 Reserves 


2391 to 2399 
3111 to 3119 In 


Special Charges 
Operating Labor 


3121 to 3129 Operating Supplies 
3131 to 3139 Repair Labor 

3141 to 3149 Repair Supplies 
3151 to 3159 Power 

3161 to 3169 Sundry Expense 
3171 to 3179 Overhead (Field) 
8181 to 3189 Reserves 


3191 to 3199 Special Charges 
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3219 Out 
3229 
3239 
3249 
3259 
3269 
3279 
3289 
3299 


Operating Labor 
Operating Supplies 
Repair Labor 
Repair Supplies 
Power 

Sundry Expense 
Overhead (Field) 
Reserves 

Special Charges 


4119 
4129 
4139 
4149 
4159 
4169 
4179 
4189 
4199 


Motor Trucks Operating Labor 
Operating Supplies 
Repair Labor 
Repair Supplies 
Power 

Sundry Expense 
Overhead (Field) 
Reserves 

Special Charges 


4219 
4229 
4239 
4249 
4259 
4269 
4279 
4289 
4299 


Operating Labor 
Operating Supplies 
Repair Labor 
Repair Supplies 
Power 

Sundry Expense 
Overhead (Field) 
Reserves 

Special Charges 


Explanation of Accounts 
No. 1—Pit 


This account shall include all costs from the start 
of clearing the surface for stripping to the delivery 
of the bulk material to the plant. 

Account 11—Stripping.—This account shall in- 
clude all costs incurred in the removal of the over- 
burden and its transportation to permanent dumps, 
and shall include maintenance of all tracks, rolling- 
stock, and excavating equipment so employed. 

Account 12—Excavation.—This account shall in- 
clude all costs incident to separating the bulk mate- 
rial from its natural location and placing it in hand 
for treatment, or for its movement to the treatment 
plant (if treatment is done at another location), 
and applies whether separation is by dry or wet 
land operations, by shovel, drag-line, or river oper- 
ations by dredge, or any other type of recovery. 
The account is intended to cover the handling of 
the material from the place of recovery, by any 
method employed, to the point of delivery to the 
transportation equipment for transfer to the treat- 
ment plant (if a separate operation), but does not 
include the cost of such transfer. It shall include 
the operation and maintenance of all equipment 
incident to such operation and if, as in some in- 
stances, two or more plants are operated, or more 
than one unit of production, for which separate 
costs are desired, divisions of such operations may 
be made by prefixing Account 12 with a descriptive 
title, such as Dredge No. 1, Dredge No. 2, ete. 

Account 13—Transportation.—This account is 
intended to cover the entire cost of transportation 
from the point of recovery to the treatment plant, 
either by belt-conveyor, railroad, steamboats or 
tugs, or, if the treatment plant is integral with 
Account 12, then it is intended to cover the trans- 
portation to storage site or to distribution centers. 
In case of railroad cars or water operations, this 
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account may be further separated by prefixing the 
account with a title, such as Raiload engines, Rail- 
road cars, Tug No. 1, Tug No. 2, Steamer, Barges, 
etc. 


Account 21—Crushing; 22—Washing; 23— 
Screening.—As these titles imply, they are in- 
tended to cover the entire operations of the treat- 
ment plant, as a separate operation. If this treat- 
ment is done at the site of recovery of the bulk 
material, these accounts may be omitted or com- 
bined with Account 12. If used, they are intended 
to cover all costs incident to these operations and 
may be enlarged upon by additional divisions by 
the addition of accounts 24, 25, etc., with suitable 
descriptive captions. 

Account 31—Storage—In.—This is intended to 
cover the cost of transferring the material from 
transportation equipment or plant bins to the stor- 
age-pile (Account 18) as the case may be. 

Account 32—Storage—Out.—This covers the 
transfer of material from storage to railway cars 
or delivery equipment. In instances of more than 
one distribution unit, separate costs may be ob- 
tained by prefixing titles, such as Yard No. 1, Yard 
No. 2, Hoist No. 1, Hoist No. 2, etc. 

Account 41—Delivery—Motor Trucks; 42—De- 
livery—Wagons.—These accounts are intended to 
cover the cost of the distribution of the material 
from the storage yards to the customer and may be 
enlarged upon by the addition of No. 3 or 4 account 
with suitable titles. 


Cost Elements 

Each one of the foregoing titles is broken up by 
various elements of cost as follows: 

. Operating Labor. 

. Operating Supplies. 

. Repair Labor. 

. Repair Supplies. 

. Power. 

. Sundry Expense. 

. Overhead. 

. Reserves. 

Special Charges. 

These, in the case of small producers, may afford 
sufficient detail for their purpose, and if so, will be 
comparable with larger producers. These elements 
may be broken up into various subdivisions for 
additional detail if required, as hereafter explained. 


No. 1—Operating Labor 


This account shall be charged with all wages paid 
labor of any nature which is wholly engaged in the 
production unit in which employed, and is descrip- 
tive of that operation. It is divided into nine sub- 
divisions, such as: 

. Common Labor. 
. Skilled Labor. 
. Foreman and field clerks. 
. Commissary. 
to 7. 
. Special. 
Compensation Insurance. 

Account 1—Common Labor.—This is to include 
such labor as laborers, watchmen, truck helpers, 
firemen, etc. 
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Account 2—Skilled Labor.—This account is in- 
tended to cover such labor as cranemen, hoistmen, 
motor drivers, engineers, shovel runners, drillers, 
pilots, etc. 


Account 8—Foremen and Field Clerks.—This 
covers that proportion of the superintendents, fore- 
men and clerks engaged only on the particular oper- 
ation as the ratio of the cost that operation bears 
to the cost of the major division. General super- 
intendents, office clerks, etc., in charge of entire field 
work or more than one producing major division 
are to be charged to Account 7—Overhead, and the 
expense distributed to the various operations over 
which they have charge, by prorating on the ratio 
which the operating cost of that operation bears to 
the whole. 


Account 4—Commissary.—This account is in- 
tended to cover the cost of cooks, helpers, etc., in 
commissary kitchens in the field, or the expense of 
labor in dining-rooms on board boats or dredges. 

Accounts 5, 6, 7.—These are left blank and may 
be utilized for additional divisions of labor if de- 
sired. 

Account 8—Special Labor.—This account is in- 
tended to cover the expense of contract labor or 
special installations where outside labor is utilized. 


Account 9—Compensation Insurance.—While 
this is not a labor charge, it is based on the cost of 
labor employed and rightfully belongs to the labor 
group, being a premium thereon. 


No. 2—Operating Material 

This account is intended to furnish cost detail for 
all supply material consumed in the operation to 
which this account applies, a definition of what is 
considered supplies having been previously given 
in the text, and is divided into the following detail: 

1. Small Tools. 

2. Waste and Lubricants. 

3. Rope. 

4. to 8. 

9. Unclassified. 

The above accounts are illustrative, a number 
having been left blank that any detail desired may 
be inserted. 


No. 3—Repair Labor 


The same classification is made in this group as 
in Operating Labor, with the omission of Commis- 
sary Labor, as follows, and is intended to cover all 
repair labor of any nature: 

Common Labor. 

Skilled Labor. 

Foremen and Field Clerks. 
to 7. 

Special. 

. Compensation Insurance. 

Account 1—Common Labor.—Covers laborers, 
helpers, watchmen, etc. 

Account 2—Skilled Labor.—Covers bricklayers, 
carpenters, boiler-makers, etc., engaged exclusively 
in repairs to equipment. 

Account 3—Foremen and Field Clerks.—Covers 
labor engaged in repair department or time dis- 
tributable thereto. 
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Accounts 4, 5, 6, 7.—These are left blank for the 
insertion of additional accounts, if desired. 

Account 8—Special Labor.—This is intended for 
contract labor, special work done by outside con- 
tractors, etc. 

Account J9—Compensation Insurance.—This cov- 
ers the insurance premium applicable to the labor 
cost on repairs. 

No. 4—Repair Supplies 

This account shall include the cost of all repair 
supplies necessary to the efficient operation of the 
equipment and which become an integral part of 
that equipment, but which have an estimated life 
of less than one year, unless internal-revenue rul- 
ings decree otherwise, in which case such rulings 
shall govern. 

No. 5—Power 


There are various sources of power available for 
operations, differing only as to locality of the oper- 
ation: 

Natural Gas. 
Coal. 

Fuel Oil. 
Gasoline. 
Electricity. 

. Water. 


Each of the above is fully descriptive. The following 
examples illustrate the method of charging to oper- 
ations. 

Account 1152—Coal used in stripping operation. 

Account 1252—Coal used in excavating or dredg- 
ing. 

Account 1352—Coal used in transportation, 
whether by rail, boat, etc., determined by prefix 
such as Engine No. 1 or Boat or tug National. 

Account 2155—Electricity used in the crushing 
plant. 

Account 2255—Electricity used in the washing 
plant. 

Account 2355—Electricity used in the screening 
plant. 

Account 3153—Fuel oil used in the storage-con- 
veying plant. 

Account 4154—Gasoline used in motor trucks. 

This account shall include all charges relating to 
power used. Where the equipment is electrically 
driven this account will be simply charged with the 
cost of the electric current so used. Calculation 
shall be made on the basis of motor ratings multi- 
plied by the time operating. As an example, the 
theoretical current used by the whole plant shall 
be computed by multiplying the power rating of 
each motor by the time it is used and adding these 
results. This theoretical sum shall be compared to 
the actual total current used for the same period. 
Power charged to any operation shall bear the same 
ratio to the actual total current consumption as the 
motor ratings of that operation multiplied by the 
time operating bears to the total theoretical current 
used by the plant. 


No. 6—Sundry Expense 


This group of accounts is left blank for the pur- 
pose of providing a department not otherwise cov- 
ered. 


err Pp 
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No. 7—Overhead 
This division of cost is intended to provide for 

expense not applicable either in operations or re- 
pairs, and is to cover such expense as 

. Field Superintendents. 

. Field Office. 

. Commissary Expense. 

to 6. 

. Traveling Expense of above employees. 

. Telephone and telegraph. 

. Miscellaneous. 


No. 8—Reserves 

These are divided into the following: 
1. Taxes. 
2. Insurance. 
3. Depreciation. 
4. Depletion. 
5. Amortization. 
6. Contingencies. 

7 to9. 
These accounts shall include the ratio of all charges 
from indirect costs which must be distributed 
among the various operating steps. 


No. 9—Special Charges 


These accounts shall cover such items as a de- 
ferred stripping charge when such operation is 
periodic, the cost of leases for other than gravel 
lands under exploitation, such as wharf sites, rail- 
way sidings, etc., and all other distributable expense 
which can not be centered in the preceding accounts. 


For detail of administration and selling expense 
the committee submits a breakup of this cost. These 
two items of cost are to be distributable among the 
four main divisions in the following manner: 


Account No. 1, or Pit, shall be charged with the 
same proportion of administration and selling ex- 
pense as the total operating cost of this account 
bears to the total operating cost of the four main 
accounts. 


Account No. 2, or Plant, shall be charged with 
the same proportion of these accounts as the total 
plant operating cost bears to the total of the four 
main divisions. 


The charges to Accounts No. 3 and No. 4 shall 
be obtained likewise. 


Account 50—Administration Expense 
01. Salaries—Officers. 
02. Salaries—Office Clerks. 
03. Salaries—Janitors. 
04. Office Lighting. 
05. Heating. 
08. Rental of Offices. 
09. Fire Insurance. 
12. Taxes—Local. 
13. Printing and Stationery. 
14, Postage. 
15. Telephone and Telegraph. 
16. Dues (Association) and Subscription to Trade Papers. 
17. Office Supplies. 
18. Automobile Expense. 
19. Garage Rent. 
83 A. Depreciation—Office Buildings. 
83 B. Depreciation—Furniture and Fixtures. 
83 C. Depreciation—Automobiles. 


Account 60—Selling Expense 
01. Salaries—Officers. 
02. Salaries—Office Clerks. 
03. Salaries—Janitors. 
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. Office Lighting. 

. Heating. 

. Rental of Sales Offices. 
. Fire Insurance. 

. Taxes—Local. 

. Printing and Stationery. 
. Postage. 

. Telephone and Telegraph. 
. Dues and Subscriptions. 
. Office Supplies. 

. Advertising. 

. Commission. 

. Traveling Expense. 

. Automobile Expense. 

. Garage Rent. 

83 A. Depreciation—Office Building. 

83 B. Depreciation—Furniture and Fixtures. 

83 C. Depreciation—Automobiles. 

As a suggested arrangement and classification of 
accounts for standardization of balance sheets, the 
committee recommends the adoption of the govern- 
ment’s pamphlet, for setting up the assets, liabili- 
ties, and profit-and-loss statements as shown there- 
in. 





Anhydrite Cement 


(Continued from page 58) 


The results that were obtained when a mixture of 
sodium bisulphate and copper sulphate was used as 
a catalyst are also included in the tabulation for 
comparison purposes. 











Quantity of 

catalyst in 

percentage 
weight 


Tensile Strength in kilograms per sq. cm. 


No. Catalyst After 3 days After 7 days After 28 days 





29.0 38.5 44.3 


48.0 45.3 


39.5 


20.1 27.0 31.5 


26.3 26.2 


16.0 11.1 9.0 


21.9 18.1 10.0 


6 
9 
6 
9 
6 
9 
6 17.0 
9 
5 
0 
6 
9 








The results which are contained in the above 
tabulation show that only the second case is inter- 
esting. A disadvantage of this mixture of catalysts 
is the great speed at which the cement sets. Fur- 
thermore, a reduction in the strength of the cement 
is noticeable in the course of time, that is after 
about 28 days have elapsed. It is interesting to 
note that during this time there is no separation 
of a deposit on the surface of the test samples. 

The following can be said in the way of a conclu- 
sion. A mixture of sodium bisulphate and copper 
sulphate has been found to be the best catalyst for 
use in the manufacture of anhydrite cement. 

Anhydrite cement can be regenerated without 
the addition of catalysts. 

The presence of lime (CaO) reduces the mechan- 
ical characteristics of the anhydrite cement. The 
variations in the mechanical strength of the cement 
during the course of time are explainable by the 
formation of an unstable complex hydrate. 
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Fundamentals in Solving the Problems of 


Pre-Mixed Concrete Making 






By JOSEPH A. KITTS 


trary proportions, 1:2:3, 1:2:4, 1:5, 1:6, ete. 

This plain fact has given a false idea of the 
simplicity of concrete making as a commercial man- 
ufacturing industry. It has led to the building of 
many central-mixing concrete plants without a 
sound appreciation of the real problems of pro- 
ducing concrete for the modern requirements of 
quality and economy. The resulting business and 
technical difficulties present a serious situation in 
this new industry. 

In the first place, the central-mixing plant can 
not compete with job plants in the cost of arbitrary 
mixtures. Central-mixing plants are warranted 
only by the greater uniformity and economy with 
which concrete of any required quality can be pro- 
duced as a technological manufacturing process. 

Mixing concrete to fixed arbitrary proportions 
results in error of volume, periodical lack of work- 
ability, prevalent honeycomb, variable texture, poor 
architectural detail, high and low extremes of 
strength, unsightliness, questionable safety, and ex- 
cessive cost for the quality obtained. Any one of 
these faults will lose the contractor as a customer 
of the central-mixing plant. Engineers, architects 
and owners, observing the various defects, natu- 
rally believe that the fault lies with the central- 
mixing plant, and centrally-mixed concrete is sub- 
sequently taboo with such observers. 

A typical observation is: “I have just seen the 
worst example of honeycombed concrete of a life- 
time and it was central-mixed ‘certified’ concrete.” 
The concrete was specified in arbitrary propor- 
tions ; the proportions were correct as specified, and 
so “certified”; but, the results are, nevertheless, 
poor advertising for the central-mixing-plant con- 
crete industry and an obstacle to new business. 

The quality of concrete made in fixed arbitrary 
proportions varies in workability, flowability and 
cohesion of the fresh mix and in strength, density, 
impermeability and durability of the resulting 
concrete, because of day-by-day variations of the 
aggregates in maximum size, fineness modulus, 
specific gravity, density, moisture content and ab- 
sorption. The use of arbitrary proportions is an 
unsatisfactory practical makeshift without scientific 
basis. It is evidence of a lack of complete knowl- 
edge of the basic principles of mixtures. 

A serious source of trouble between the factory 
and the customer is error in the volume of the con- 
crete delivered. It is not generally known how to 
calculate the yield of mixtures without making er- 
rors varying from 20 per cent. plus to 20 per cent. 
minus. Not many know how to predict the volume 
closer than 314 per cent. plus or minus. Very few 
individuals ean consistently predetermine the yield 
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within 1 per cent. plus or minus. The customer re- 
ceiving more than 1 per cent. less concrete than he 
is billed for suspects that he is being short-changed ; 
the account must be adjusted, and a desirable cus- 
tomer may be lost. On the other hand, the plus 
error is a serious loss to the manufacturer who, 
necessarily, is working on a small margin of profit 
in competition with job-made concrete. 

The problem of making good and uniform con- 
crete, correct in volume, with economy, is one the 
solution of which is being sought for by practical 
and scientific men the world over. Millions of dol- 
lars have been spent in concrete research and the 
literature on concrete making would require a life- 
time to read. Despite this, there is no complete 
agreement on any single principle of mixtures, even 
among those who have studied the subject most. 
The current literature on concrete shows a chaos of 
contradictory ideas and criteria and that assiduous 
study and research is in progress, in every land and 
by every major user of concrete, in an attempt to 
find the answer to this problem. This is the funda- 
mental problem confronting the concrete-manufac- 
turing industry. 

In this situation every architect, engineer, and 
contractor is justified in believing that his personal 
theory is as good as any. Therefore, the concrete 
manufacturer is confronted with a great diversity 
of mixture requirements not in accord with intelli- 
gent practice and with the better facilities and 
sources of supply of the concrete factory. 

Some leading architects, engineers and con- 
tractors are fixed with the idea that concrete can 
be made best on the job. Crushed rock is insisted 
upon when the best and most economical local ma- 
terial is gravel, and vice versa. Two sizes of ag- 
gregates are demanded where the commercial sup- 
ply is in four sizes, etc. The use of fine (or coarse) 
sand is not permitted, although a portion of each 
may be best. Special gradings, requiring the pre- 
mixing of two or more sizes of aggregates, must be 
obtained by the concrete manufacturer when he 
already has the individual sizes in his bins. Aggre- 
gate having a specific gravity of 3 or more is in- 
sisted upon—because of the belief that one specific 
gravity is better than another—despite the fact 
that the best quality of local material may be 2.65. 
Although mixing en route may be most economical 
and may produce the best results, mixing after ar- 
riving on the job is required. Minimum compres- 
sion tests in the individual specimen are demanded 
despite the established probability of error of the 
compression measurement and the general authori- 
tative recognition of the average standard test as 
the measure of strength. The buyer contracts for 
an arbitrary specification mix, controlled by his 
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concrete expert, who errs as much as a sack of 
cement per cubic yard more than is correct for the 
mix specified, or 20 per cent. excess yield, or both. 
The specification of a mix sometimes includes the 
following several inconsistent requirements: (a) 
1:2:4 proportions by dry-rodded volume; (b) 1.5 
bbl. of cement per cu. yd. of set concrete; (c) %4- 
in. maximum size; (d) water-cement ratio of 1.0; 
(e) 6-in. maximum slump; (f) 2,000-lb. per sq. in. 
minimum test; (g) maximum density grading ; and 
so on, ad absurdum. : 

With sincere and positive belief in them, the 
seemingly most unscientific, illogical, useless, diffi- 
cult and extravagant requirements are insisted upon 
by the buyer of concrete, or his agent. But the 
current knowledge of concrete mixtures is so lim- 
ited and obscure that it is difficult for the business 
man involved in concrete manufacturing to distin- 
guish between profound wisdom and profound igno- 
rance in the requirements. 

Considering manufacture of concrete only in ar- 
bitrary proportions, more than ordinary technical 
knowledge of the physics of materials and mixtures 
is necessary in order to determine the yield of mix 
combinations within 0.5 per cent. Routine tests of 
the aggregates must be made to determine their 
density, specific gravity, moisture content and ab- 
sorption, and the standard test procedures are not 
adequately expedient. 

Considering the manufacture of quality concrete, 
the varieties of mixtures demanded are innumer- 
able. Any one of about ten maximum sizes of ag- 
gregate, any slump from 0 to 10 in., any flow from 
100 to 230, and any strength from 500 to 5,000 lb. 
per sq. in. is demanded by the buyer of concrete. 
Compression strength is the usual criterion of qual- 
ity, but density, impermeability, resistance to fire, 
chemicals, ice, sea water, and other qualities are 
required. 

The necessities of expediency and accuracy, in 
fulfilling these demands, require that aggregates 
and cement be measured by weight. The absolute 
volumes and corresponding weight proportions of 
any specified concrete must often be calculated in 
15 or even 10 min. The first batch must be correct 
in all respects for the specified strength, must be 
within 14 in. + of the specified slump, and within 
0.5 per cent. of the correct volume, and all these 
conditions must be fulfilled to the satisfaction of 
the buyer when the mixer truck arrives on the job, 
possibly 10 mi. away. Trial (or cut-and-try) meth- 
ods are, therefore, out of the question. 

In order to meet the commercial requirements for 
central-plant-manufactured concrete, it has been 
necessary, for the first time in the history of con- 
crete, to develop a concrete technology in fact. This 
has required the development of complete laws, or 
empirical equations, of mixtures for given condi- 
tions with respect to cement, aggregates, and con- 
— of mix, meeting the following specifica- 

ions: 

Specification (1) The law of the cement content 
for any strength, maximum size of aggregate, 
and slump of concrete; 


Specification (2) The law of the corresponding 
water content; 
Specification (3) The law of the corresponding 
aggregate content; also, 
(a) The law of the size modulus of aggre- 
gate grading; and 
(b) The grading equation of aggregate 
sizes; and 
Specification (4) The law of the corresponding 
yield of combinations of ingredients (including 
admixtures). 

Despite the general chaos in the current knowl- 
edge of concrete physics and technology, there has 
been available since 1929 a completely scientific, 
thoroughly practical, efficient and economical con- 
crete technology, meeting fully all the various re- 
quirements of proportioning and controlling pro- 
duction at central-mixing plants. The discovery in 
1929 of the Law of the Cement Content (Specifica- 
tion 1) and the Law of the Grading Modulus (Spec- 
ification 3a), and the codrdination of these with 
fundamentals of mixtures discovered by Thatcher, 
Feret, Fuller, Abrams, and Talbot, has fulfilled 
Specifications 1 to 4 scientifically and practically. 

The presentation of this concrete technology is 
not within the scope of this article. However, the 
fact of importance to the concrete-manufacturing 
industry is that a concrete technology, codrdinating 
and conciliating the fundamentals of mixtures de- 
veloped by the world’s authorities on concrete, has 
been accomplished. This concrete technology has 
been brought to a high degree of efficiency in the 
manufacture of concrete from May, 1927, to date 
at the plants of the Golden Gate-Atlas Materials 
Co. and Transit Concrete, Ltd., of San Francisco 
and Oakland, respectively. 

It has been thoroughly established that the cus- 
tomary basis of structural design, 2,000-lb. concrete, 
costs an average of 50c. more per cu. yd., under 
arbitrary control methods, than under skilled tech- 
nological control. It has further been established 
that, under technological control, 3,500-lb. concrete 
of normal Portland cement has 35 per cent. aver- 
age higher strength per dollar cost of materials than 
2,000-lb. concrete and effects corresponding econ- 
omy in structural design. Thus, there is a positive 
technical and economical need for central. plants 
with modern facilities for efficient and economical 
handling of materials, measurement of ingredients, 
and mixing and delivery of concrete on a guaran- 
teed-quality basis. Those plants which have had 
competent technological control have proved that 
uniform and superior concretes can be made to a 
quality specification at less cost than approximate 
arbitrary mixtures, that concrete of a given quality 
can be produced more economically in the central 
plant than on the job, and, that the business of 
manufacturing quality concrete has an economic 
basis of success. However, the success of central- 
mixing concrete plants depends upon the demand 
for quality concrete and the ability of the central 
plant to supply that demand with uniformity and 
economy. Where the demand is only for arbitrary 
mixtures, the success of the central plant depends 
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upon the creation of a demand for concrete of guar- 
anteed quality. Where arbitrary mixtures are the 
prevailing specification, the success of a concrete- 
manufacturing industry depends upon educational 
effort to promote an appreciation of, and the con- 
sequent demand for, concrete of the various special 
qualities required by the particular design and pur- 
pose. 

While concrete can be produced from central 
plants, superior in quality to and costing less than 
arbitrary mixtures, the customary specification 
antedates the central plant and therefore does not 
have a proper appreciation of its superior facilities. 
The customary arbitrary mix specification puts the 
superior facilities of the central plant in impossible 
competition with the inferior facilities of the cus- 
tomary job plant. The only possible basis of suc- 
cessful competition of the central plant with the 
customary job plant is a logical quality specification. 

The concrete-manufacturing industry must first 
learn the fundamental physics of concrete mixtures 
and the technology of concrete manufacture. It 
must then teach the consumer the things he should 
know about the various qualities and types of con- 
cretes he should have for his various purposes, and 
the proper specifications. The other alternative is 
to be led around by the nose by Tom, Dick, and 
Legion, each with a pet theory of concrete making. 

The saving situation is that the actual manufac- 
turing of concrete develops an experienced and 
skilled personnel, increasing knowledge of the 
science and practice of concrete making, and more 
efficient mechanical and technical facilities. The 
skill and knowledge of making concrete will natu- 
rally concentrate in the concrete manufacturing 
industry just as the skill and knowledge of manu- 
facture of cement, steel, etc., resides in the estab- 
lished industries. Codperation by an association to 
improve and extend the uses of manufactured con- 
crete is, no doubt, of vital importance to this new 
and essential industry. 





The Cement Market in Salvador 


Salvador, bounded by Guatemala, Honduras and 
the Pacific Ocean, has an area of 13,176 square 
miles and an estimated population of 1,723,000— 
approximately 1380 per square mile. Agriculture 
and mining contribute most largely to the wealth 
of the nation and principal among the products are 
coffee, gold and silver, indigo, sugar, rubber, and 
hides. 

Cement is not produced in this country so that 
consumption is entirely dependent upon the im- 
ported varieties. While 1930 figures are not yet 
available it appears that 1929 imports and con- 
sumption exceed in amount those for any other 
year. 

The erection of a cement plant in the Metapan 
district, where materials in quantities are to be 
found, has been considered, but to date has not ma- 
terialized. The materials are said to be suitable 
for the manufacture of a puzzolana cement. 
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Most of the cement used in Salvador comes from 
Europe, imports from the United States being un- 
important. The greater part is landed at Cutuco, 
and is shipped to all parts of the Republic by rail, 
and points not reached by rail receive shipments 
by trucks or carts. Discharging at Cutuco is ef- 
fected from vessels alongside pier and by means 
of slings. Occasionally shipments are landed at 
La Libertad and Acajutla from ship to lighters 
thence to dock. 





The Railroads’ Fear of Trucks 


(Continued from page 19) 


mile haulage cost by trucks or other haulage means 
decreases as the size of the haulage unit is in- 
creased. He also knows or should know that pro- 
fessional haulers, through their codperative haulage 
bureaus, are able to attain a very high percentage 
of effective pay-loads. Likewise he knows or should 
know that it is not necessary that shippers should 
themselves buy the truck equipment needed for a 
shift to motor service, inasmuch as existing pro- 
fessional operators and newcomers in the business 
could quickly supply much of the required total 
capacity. Furthermore, payments for new ma- 
chines could be spread over long periods of time 
through deferred-payment purchasing and the task, 
even of the proportions he claims, would not be the 
impossible thing he wanted his hearers to believe 
it. 

But, probably most important of all, Dr. Parme- 
lee has overlooked the fact that, where motor trucks 
have supplanted railways, the deciding factor has 
not always or even usually been economy based on 
a comparison of ton-mile costs. Motor trucks have 
brought shippers degrees of convenience, directness, 
flexibility, ease of control, and speed which rail- 
ways, because of their very nature, can probably 
never attain. Rapid delivery, freedom from time- 
table limitations, the ability to adjust the haulage 
equipment to the task to be done, direct shipment 
from seller to buyer without rehandling, and the 
ability to deal with one carrier instead of two or 
three are qualities of the motor truck which rail- 
ways are too stubborn—we can not believe that they 
are too stupid—to recognize. When to these are 
added the factor of economy in ton-mile cost which 
so often results, the case for the motor truck within 
certain mileage limitations is unanswerable. 

In the able presentation made by the National 
Sand & Gravel Association through its executive 
secretary, Mr. Ahearn, before the commission it was 
shown that the tonnage of sand and gravel handled 
by the railroads had not kept pace with the growth 
in the production of those products, the difference 
having been absorbed by motor trucks. An even 
greater percentage of nonmetallic-mineral traffic 
will fall to motor trucks, in our opinion, whenever 
shippers believe that the railways have levied an 
unwarrantably high toll for railway transport. 
What remains to be seen is how effective railway 
misrepresentation can be in misleading shippers re- 
garding the merits of motor-truck haulage. 
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Safety in the Quarrying Industry as a 
Superintendent Views It’ 


By E. M. GOULD 
Quarry Supt., Marquette Cement Mfg. Co., Cape Girardeau, Mo. 


where accidents were plentiful and in those 

days practically no thought was given to ac- 
cident prevention. From the coal mines I went to 
quarry supervision at various plants, until in the 
year 1924 I went to the Cape Girardeau plant of 
the Marquette Cement Mfg. Co. as quarry superin- 
tendent. This quarry had been in operation only 
about two months at that time and was operating 
under adverse natural conditions 24 hr. per day, 
and seldom getting enough stone to keep the kilns 
in continuous operation. The La Salle plant, which 
had been in operation a great many years, had built 
up a very good safety organization and had a good 
record in accident-prevention work, while our rec- 
ord at the Cape Girardeau plant was poor. 

At about this time the management employed a 
young safety engineer and also sent the safety en- 
gineer down from the other plant for about a week 
and got us organized in accident-prevention work. 
The engineer from the other plant was a very good 
speaker, with considerable experience in this line, 
and through group meetings he got us pretty well 
“sold” on the safety idea for a start. 

Each year thereafter our record showed improve- 
ment and we watched it with great satisfaction. 
During 1928 we were first successful in reaching 
our goal. When we operated that year free from 
all accidents we did some celebrating. The record 
from 1924, when safety work was started, to date 
is as follows: 


M early years were spent in the coal mines 


Lost-time 
Man-Hours Accidents 


198,806 16 
351,498 
207,386 
216,707 
212,921 
197,327 
224,512 
to date 


I well remember my personal view at the time we 
started. I felt that guarding the machinery and 
making unsafe places safe was O. K., but that, when 
it came to educating the men to work safe, it was 
all “Tommy-rot,” as who in the world would get 
hurt on purpose? It really seemed ridiculous to go 
around telling men to be careful, as I felt that it 
was only natural for men to avoid injuring them- 
selves. But as this was the policy of the company, 
I felt it was my duty to carry it out the same as 
any other policy or rule the company made. The 
first two years of our safety activities were not so 
encouraging although very interesting. One great 
drawback was that we had a very large labor turn- 


Days 
Lost 


Permanent 


Year Fatalities Disabilities 


1924 
1925 
1926 


_* Presented at the National Safety Congress, Quarry Sec- 
tion, 1931. 
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over. Had it not been for this, I feel our record 
for the first two years would have been very much 
better. 

By the end of the first two years I had seen 
enough improvement to convince me that there was 
such a thing as educating the workmen to the extent 
that they would be much more careful of themselves 
as well as their fellow workers. I was personally 
converted to the “Safety Gospel” and have been a 
disciple in accident-prevention work ever since. I 
think it can be said that the quarry employees as a 
whole went through about the same process of evo- 
lution in accident prevention as I. 

The foregoing statements are given, not to show 
any achievements in accident-prevention work on 
my part, but to impress on the minds of executives, 
who have made no efforts in preventing accidents 
in their organizations, that, no matter how bad 
their present records are or how set their key men 
are against the proposition, they too can perfect a 
smoothly-functioning safety organization and abso- 
lutely stop lost-time accidents if they will decide 
that accidents must stop and then organize their 
men to that end. 

Our past record is not the product of any one man 
but the result of the organized effort of all our men. 
If I were to mention any single person in our or- 
ganization on whom to place more than equal honor 
it would be our safety engineer, Mr. Greer, as his 
whole time is devoted to this work and under his 
leadership we have been able to build up a wonder- 
ful safety record. 

It is true that years ago the general impression 
was that accidents must happen, and that no man 
would intentionally injure himself, and therefore 
it was useless to preach safety, or to spend money 
in educating men to be careful. But the progress 
made in accident-prevention work in the past dec- 
ade is so great that it seems as if there is abso- 
lutely no excuse whatever for the heads of any or- 
ganization to take this attitude. In fact, it is noth- 
ing less than criminal negligence for any industry 
to maim and kill men when it is in its power to stop 
most of these accidents. Judging from the great 
number of accidents reported each year, there are 
undoubtedly many organization heads still taking 
the attitude that accident-prevention work is all 
“Tommy-rot” or they, in a feeble way, are merely 
wishing to stop accidents in their organizations and 
are stopping there. If these same organization 
heads did not give any more thought or energy to 
production and sales than they do to safety work, 
they would go into the hands of the receiver in a 
short time. 

If you were to ask me for my opinion on how to 
perfect an organization in accident prevention, my 
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answer would be as follows: The head of the or- 
ganization must make up his mind that he is going 
to stop accidents and that he doesn’t mean maybe. 
This, in my opinion, is one of the most important 
features of the program, because when the organi- 
zation head really makes up his mind that accidents 
must stop, then he will convert his superintendents 
and foremen as he would on any other important 
eperating program and thus practically insure its 
success. 

The next move should be to map out a definite 
plan or program. I suggest that the services of an 
experienced safety engineer be obtained for at least 
a week, if not permanently, to make a survey and 
then outline the program. If for any reason you 
do not wish to keep an experienced engineer after 
the program is decided upon, you might pick some 
man in your organization who will follow the pro- 
gram to the letter. In selecting this man, be care- 
ful and choose one who is a good mixer, one whom 
the men like and have confidence in, and one who 
is a fair “talker” and is “sold” 100 per cent. on 
safety work himself. 

The next move is to “sell” the idea to the superin- 
tendent and foremen. This sometimes is not as 
easy as it may seem, but the success of the venture 
absolutely depends on this, and, should it happen 
that any one of these key men can not be sold on 
the idea after persistent effort, there can be but 
one remedy left and that is to replace him. 

A superintendent or foreman must be completely 
“sold” on safety work himself in order to “put the 


idea” over to his men to the extent that accidents: 


will be eliminated, because it does not take long for 
the men to see whether their boss really believes 
and practices what he preaches. 

Naturally, the next move is to sell or educate the 
men themselves to work safely. There are several 
successful methods in use to accomplish this purpose 
and naturally each organization considers theirs the 
best, or they would undoubtedly change to the bet- 
ter method. Possibly geographic location, social en- 
vironment, and the nationality of the workers has 
a great deal to do with why different plants in vari- 
ous locations, using different methods, acquire simi- 
lar results. 

The methods used by our company are as follows: 
We have a full-time safety engineer who is in 
charge of the safety department. Every three 
months a workmen’s safety committee, consisting 
of one man from each department, is appointed by 
the foremen. This committee meets for 1 hr. every: 
Wednesday morning, except the first Wednesday of 
each month, which is given to the foremen’s safety 
meeting. Steady attendance at these meetings is 
required of both committees. The proceedings of 
the meetings of both committees are about the same. 

At these meetings, near accidents are discussed 
and, if any remedies are suggested, they are given 
due consideration. Minutes of the previous meet- 
ing are read, dangerous conditions or practices dis- 
cussed, articles regarding safety work are read and 
suggestions or talks heard. 

We also have a safety court and police force 
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which appears to create more interest in safety 
work than any one other feature of our program. 
We elect a chief of police every six months and 
every safety committeeman is a police officer. They 
wear special safety police badges while on duty. 
Any employee, from the plant manager on down, 
caught violating a safety rule or in the act of exe- 
cuting an unsafe act is arrested and notified to ap- 
pear at the next safety court. 

Our court consists of the safety committee as 
jury, the plant superintendent as judge, and the 
safety engineer acts as the prosecuting attorney. 
The defendant has the privilege of having any one 
he wishes to defend him, or if he wishes, he may 
defend himself. After all the evidence is heard, the 
defendant is conducted out of the room while a vote 
is taken by the jury. If they find him guilty the 
judge sentences him to draw his fine out of a grab 
box. The fines are all written on cards and require 
the guilty person to do such things as report before 
the next safety meeting and read an article on 
safety, or show the committee how to give first-aid 
treatment for various injuries, etc. Also a photo- 
graph is taken of all convicts and placed in the 
rogues’ gallery in the clock room. Everyone con- 
victed takes his punishment good naturedly and 
then is on the watch to catch somebody else. The 
court trials are held at the regular weekly safety- 
committee meetings. Besides making arrests, the 
chief of safety police takes about 1 hr. each day to 
go all over the works on an inspection trip and re- 
ports to the superintendent any dangerous condi- 
tions, careless practices, or unsafe tools he may dis- 
cover. 

We call all the men together for about 30 min. 
during working hours four times each year, and 
the safety engineer, superintendent and maybe 
some outside speaker gives them talks on safe prac- 
tices. We also give the men a chance to express 
any ideas they may have or, in other words, we 
just have an old-time revival meeting. 

At these meetings we try to impress on the minds 
of the men the pain and mental suffering accidents 
cause, also the empty pay envelope, the distress that 
is caused in fatherless families, the curse of going 
through life a cripple, ete. 

We have a fully-equipped first-aid room with 
trained attendants in charge, and we insist that 
anyone getting as much as a scratch must report 
immediately for first-aid as this tends to eliminate 
infection cases. 

We have a doctor visit the first-aid room at 
10 to 11 a. m. each day except Sunday and he takes 
care of all treatments except the first treatment 
which is rendered immediately after the accident. 

We enter our quarry in every contest for which 
we are eligible and also create departmental con- 
tests of our own, as we feel the American people 
are great sportsmen and it seems that contests of 
different kinds will bring results when most other 
methods fail. In our local contests we give prizes 
to the winners and to all safety committeemen and 
chiefs of safety police at the end of their terms. 
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An attractive and permanent safety-bulletin 
board is maintained in each department and, 
through our membership in the National Safety 
Council, new and interesting posters are displayed 
regularly throughout the plant. This and the other 
services of the council we have found to be indis- 
pensable in promoting our safety program. 

The foremen are held responsible for the safe 
operation of their departments the same as they 
are for production and costs. 

The whole secret of successful accident preven- 
tion lies in educating the men in safety work to 
the extent that they personally think out all the 
dangers involved in their individual work and then 
perform their work in a safe way, ever bearing in 
mind those true slogans, “Jt does not pay to take a 
chance” and “Safety-first—Watch your Step.” 
Then again it is essential to impress upon the em- 
ployees’ minds that they should look after the dan- 
gerous practices of their fellow workers and warn 
them of the danger, should they discover a danger- 
ous act about to be executed. The safety court and 
police force are on watch for careless practices so 
they can make arrests. Also, after an employee 
comes before the safety court he is anxious to re- 
port somebody else for the fun he gets out of it. 
Altogether it seems that everyone is kept alert in 
safety work. 

When a workman makes a suggestion that he 
thinks will help the safety work, give him an atten- 
tive ear, and if the suggestion is 
not sound and you have to reject 


part of the details of accident prevention work will 
be automatically taken up by the workmen them- 
selves, and as they begin to feel the responsibility 
they take more interest and pride in making a good 
safety record. 

It has been our experience that it is a great stim- 
ulus to safety work to allow our workmen and 
foremen the privilege of drafting our yearly safety 
program. 

The effort required to eliminate accidents is no 
less than whole-hearted codperation, and the entire 
organization from the president down to the water 
boy can be compared to a chain in which each man 
represents a link; and if one man gets hurt, the 
record is broken the same as is true of the chain 
when a link is broken. So every man in the or- 
ganization must believe and practice safety, if a 
perfect record is to be attained. 

If a small percentage of the money that is paid 
out for insurance, or for compensation where insur- 
ance is not carried, were spent for a well-organized 
continuous accident-prevention program, faithfully 
followed, along with plenty of thought and persist- 
ent endeavor, a great many industries would show 
a big financial saving as well as a great saving of 
pain, grief and fatalities to their employees. In 
closing, I want to ask you to remember that “you 
pay more for safety when you try to do without it.” 








it, use all the diplomacy possible, 
as his next suggestion may be very 
good. 


Bureau of Standards. 


BUILDING-MATERIAL PRICES, SEPTEMBER 1, 1931 
Data collected by the Bureau of the Census and prepared by the Division of Building and Housing, U. S. 





If you will visit the plants hav- 
ing a good safety record, you are 
sure to notice a wonderful spirit 
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existing between the company and 
the employees. Friction between 
employer and employee is natur- 
ally detrimental to good safety 
records. 

Labor turnover is another item 
worthy of consideration. Every 
new employee means another man 
to be trained for work safely. 

Machinery should be well 
guarded, but it is surprising how 
few accidents are caused by un- 
guarded machinery when com- 
pared to those caused by pure 
carelessness. 

A company just starting out in 
safety work should not be disap- 
pointed if, at the end of the first 
year, it has had several accidents, 
because, as a general rule, it takes 
several years of hard, persistent 
effort to reduce accidents, al- 
though after the first year there 
should be a marked improvement. 

When the men have been edu- 
cated to this point, the greater 
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MEN OF THE INDUSTRY 


The portrait printed on this page in each number of PIT AND QUARRY is selected with- 
out significance as to current events or the position of the individual in the industry. 
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Coming Events 








Nov. 12, 1931. St. Louis, Mo. 
Monthly meeting, St. Louis Quarry- 
men’s Assn., Forest Park Hotel. E. J. 
McMahon, exec. sec., 4063 Forest Park 
Blvd., St. Louis, Mo. 


Jan. 9-15, 1932. Detroit, Mich. 
Annual Convention and show, Ameri- 
can Road Builders Assn. Chas. M. 
Upham, engineer-director, National 
Press Bldg., Washington, D. C. 


Jan. 19-22, 1932. Pittsburgh, Pa. 
Annual Convention, National Crushed 
Stone Assn., Wm. Penn Hotel. J. R. 
Boyd, secretary, Merchandise Bldg., 
Washington, D. C. 


Jan. 25-26, 1932. Pittsburgh, Pa. 
Annual convention, National Ready- 
Mixed Concrete Assn., Wm. Penn Ho- 


tel. V. P. Ahearn, executive secre- 
tary, Munsey Bldg., Washington, D. C. 


Jan. 27-29, 1932. Pittsburgh, Pa. 
Annual convention, National Sand & 
Gravel Assn., Wm. Penn Hotel. V. P. 
Ahearn, secretary, Munsey Bldg., 
Washington, D. C. 


Feb. 3-4, 1932. Washington, D. C. 
Annual meeting, Sand-Lime Brick 
Assn. Ellen Knight, sec., 321 N. Ham- 
ilton St., Saginaw, Mich. 

Feb. 23-26, 1932, Wichita, Kan. Sev- 
enth Annual Southwest Road Show 
and School. 


Feb. 23-26, 1932. Washington, D. C. 
Annual convention, American Con- 
crete Institute, Wardman Park Ho- 
tel. Harvey Whipple, sec., 2970 West 
Grand Blvd., Detroit, Mich. 














Pumpings from the Old Pit 


Excerpts from the old files of Pir AND QuaRRY reveal many interesting side- 
lights on the activities of the pits, quarries and plants of former days. 
are printed in this column each issue. 


These 














Fifteen Years Ago 


HE new crushed-stone plant of the 

France Stone Co. at Monroe, Mich., 
a Detroit suburb, was described. The 
plant had a capacity of 100 carloads 
of material per day and was of par- 
ticular interest because of individual 
electric-motor drives on each piece of 
equipment. 

* * * 


What was claimed to be the longest 
belt conveyor in the world was put in 
service at the gravel plant of the Ohio 
Ballast Co., located near Cincinnati, O. 
Its length was not given but from an 
accompanying illustration, the con- 
veyor appeared to be on about 400-ft. 


centers. 
* * * 


Ten Years Ago 


ONSTRUCTION was begun on the 

new plant of the National Port- 
land Cement Co. at Coldwater Lake, 
near Mt. Pleasant, Mich. The plant, 
as designed, was scheduled to cost ap- 
proximately $900,000 with an initial 
capacity of 540,000 bbl. annually. 
H. C. Shields was general manager 
and chief engineer of the project. 
Thomas L. Dates was the resident en- 


gineer. 
* * * 


New incorporations in the industry 
included: The Superior Lime Corp., 
Brooklyn, N. Y.—S. Briggs, M. Solo- 
mon, and B. T. Solomon; Connecticut 
Valley Trap Rock Co., Hartford, Conn. 
—G. S. Bollard, Frank Stone and D. C. 
McCarthy; Superior Sand & Gravel 
Corp., Wilmington, Del. 
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Reductions in freight rates in Ore- 
gon, ranging from 5 per cent. for long 
hauls to 33% per cent. for short de- 
liveries, was announced by that state’s 
public-service commission. 


* * * 
Five Years Ago 


HE tenth annual convention of the 

National Crushed Stone Assn. was 
announced for January 17-20, 1927, at 
the Book-Cadillac Hotel, Detroit, Mich. 
The National Sand & Gravel Assn. was 
scheduled to convene on the same 
dates at the Hotel Gibson, Cincinnati. 


* * * 


Sale of the sand-and-gravel plant of 
the American River Sand & Gravel Co. 
of Mayhew, Cal., to the Pratt Rock & 
Gravel Co. of Sacramento, was an- 
nounced by Clarence “Sandy” Pratt, 
president of the purchasing company. 


* * * 


The Cox Lime & Stone Co., producer 
of lime and stone aggregate near 
Philadeiphia, Pa., completed the re- 
building of its new plant to replace 
its former operation which was de- 
stroyed by fire in September, 1925. 


* * * 


The executive committee of the Na- 
tional Crushed Stone Assn. held its 
regular meeting at the Commodore 
Hotel, New York, N. Y. Those in at- 
tendance were Otho M. Graves, H. E. 
Bair, J. R. Boyd, W. Scott Eames, 
A. T. Goldbeck, F. R. Kanengeiser, 
E. J. Krause, John Rice and W. L. 
Sporberg. 
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Depreciation and 
Depletion as 
Affecting Profits 


To the Editor: 


I think your editorial on “Stability 
in Profits” is timely. Is there not an- 
other angle to this question? Sup- 
pose a plant cost $900,000 and was 
producing 800,000 tons annually, and 
straight-line depreciation and deple- 
tion was taken at the rate of 10c. a 
ton? This would mean approximately 
9 per cent. Now we will assume that 
the plant has been charged down to 
$600,000 and that we are still taking 
10c. per ton depreciation and wind up 
with no profit for the year—just break 
even, for sake of argument. Isn’t it 
reasonable to assume that the same 
rule would apply that you speak of? 
The same plant, that cost $900,000 and 
has been reduced on the books to $600,- 
000, today could be replaced for the 
lower figure; therefore, if 4 per cent. 
is taken as depreciation and depletion, 
no doubt a reasonable profit would be 
shown. 


In my company we have taken a 
depreciation and. depletion rate of 
10c. per ton. The cost of the plants 
was $900,000. The average depletion 
rate of the two deposits now permitted 
by the government is only .0025. 
Would you not think, then, that 4%c. 
per ton would be a fair and reasonable 
rate to take for depreciation and de- 
pletion since, in this way, a reasonable 
profit could be shown? I am frank 
to say we could not show a profit this 
year on our past basis of depreciation 
and depletion, but we could show a 
profit at approximately 4%2c. per ton 
depreciation and depletion, which 
would be about 4 per cent. on the cost 
of the plants. A couple of Eastern 
producers last year, when I had the 
matter up for discussion, told me they 
depreciated their plants on an average 
of 4 per cent., which resulted in 5c. 
per ton. 


Of course, I am assuming that the 
plant has ample reserves which will 
last for a considerable time and that 
it is kept up in first-class condition— 
all maintenance and repairs being 
charged to operating expense—as in 
our case, where at both our plants 
under discussion we have stone re- 
serves which will last us at our aver- 
age production for more than one hun- 
dred years. 

COLUMBIA QUARRY CoO., 
E. J. Krause, Pres. 
St. Louis, Mo. 
* * * 


Col. Powers Takes an 
Optimistic View of 
Conditions in Kentucky 


To the Editor (One Man in Chicago 
Who Has a Job): 

Our county is a poor county; in fact, 
they have to put a sack of fertilizer 
in each grave in the cemeteries to 
make the folks rise on resurrection 
day, and times are so hard that the 

(Continued on page (81) 
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Mayor Bert L. Harvey, Commis- 
sioner Luther Mahan, City Engineer 
L. R. Stockman and A. Ritchie of 
Baker, Ore., recently inspected the 
Union County Quarries near Summer- 
ville, Ore., to secure ideas for installa- 
tion of equipment in the Baker mu- 
nicipal quarry. The quarry is to be 
worked this winter to help the unem- 
ployed, according to present plans. 


George S. Nalle, Austin, Tex., and 
J. R. Key, Lampasas, Tex., are re- 
ported to be organizing a company to 
purchase and develop a graphite mine. 


E. L. Beckum, Olive Hill, Ky., has 
recently started quarrying a deposit 
of variegated marble located on his 
farm. According to reports, he has 
refused an offer of $100,000 for the 
deposit. Plans are under way for ex- 
pansion as soon as demand for the 
stone warrants it. 


W. L. Kepner, of the Reliance Rock 
Asphalt Co., Fort Scott, Kan., and 
Joplin, Mo., is erecting a rock-asphalt 
plant at Ellis, Mo., of 600 tons daily 
capacity. 


F. J. Griffiths has joined the Timken 
organization at Canton, O. He has 
been elected director and president of 
The Timken Steel & Tube Co. M. T. 
Lothrop, president of The Timken 
Roller Bearing Co., has been made 
chairman of the board of The Timken 
Steel & Tube Co. Mr. Griffiths comes 
to the Timken company with vast ex- 
perience and a broad understanding of 
the present problems of the steel in- 
dustry, with which he has been prom- 
inently identified for 30 years. Until 
recently he was associated with the 
Republic Steel Corporation in the ca- 
pacity of president of the Republic 
Research Corporation. Mr. Griffiths 
began his career in the Steel Industry 
with The United Steel Co. at Canton, 
and later helped to organize The Cen- 
tral Steel Co. in Massillon, O., of which 
he was president and general manager. 
When these two companies were 
merged to form The Central Alloy 
Steel Co., he was chosen chairman of 

_the board, which office he held until 
the Central Alloy merger with Re- 
public. 


J. B. McCollough, who has been with 
the Ferro Concrete Construction Co., 
of Cincinnati, O., for the past 15 years, 
has been placed in charge of sales for 
J. N. Dugan, sand-and-gravel producer. 
The Dugan plants are at Plainville, O., 
and at Cincinnati. 


H. H. Hadley of the Seattle office 
of the Portland Cement Assn. ad- 
dressed a meeting of the Washington 
State Assn. of County Commission- 
ers and Engineers held in Spokane, 
Wash., recently, on the subject of 
“Concrete Bridge Design.” 


October 21, 1931 














W. H. Gardner. 


G. M. Walker has been named ad- 
vertising manager of the Caterpillar 
Tractor Co. Walter H. Gardner, for- 
merly advertising manager, becomes 
manager of the specialty-sales di- 
vision. This newly formed division is 
created primarily to market Caterpil- 
lar engines and sub-assemblies_ to 
other manufacturers. The full line of 
Caterpillar engines, both gas and Die- 
sel, will eventually be adopted for the 
use of equipment manufacturers gen- 
erally. It will also direct the com- 
pany’s present activities in promoting 
sales to railroads and public utilities. 


L. W. Hayes, crushed-stone producer 
at Bethany, Mo., recently acquired a 
parcel of land adjoining his quarry 
to provide for future deposits of stone. 


David T. Vance has reopened his 
mica-grinding plant at Plumtree, N. C., 
after it had been closed for the last 
four years. The plant is the pioneer 
of its kind in North Carolina, having 
originally been opened by Mr. Vance 
and his brother, T. B. Vance. 


Fred R. Kanengeiser has_ been 
named president of the Jackson, O., 
Portland-cement plant of the Wellston 
Iron Furnace Co. Mr. Kanengeiser was 
formerly vice-president and general 
manager of the Bessemer Limestone & 
Cement Co. of Youngstown, O. 


A. W. Boldebuck, formerly in charge 
of the Chicago office of the Lidger- 
wood Mfg. Co., Elizabeth, N. J., is now 
sales manager and will make his head- 
quarters at Elizabeth. Mr. Boldebuck 
has a wide acquaintance throughout 
the sand-and-gravel industry. He has 
been in the hoisting business for a 
number of years and his experience 
well qualifies him for this new posi- 
tion. 


Henry Weisenborn has been ap- 
pointed general manager of the Min- 
singer Sand & Gravel Co. of Van- 
couver, Wash. 

W. C. Shaw of Delaware, O., and 
C. S. Munday of Sunbury, O., have 
purchased the old A. B. Shaw quarry 
located near Worthington, O., and plan 
to begin operations shortly. Crushed 
stone and agstone will be produced. 


Harry L. Erlicher, who entered the 
employ of the General Electric Co. as 
an office boy in the purchasing depart- 
ment, has been appointed purchasing 
agent, succeeding L. G. Banker, who 
retired on October 1 after completing 
43 years continuous service with the 
company. Mr. Erlicher did not remain 
long as office boy. He soon advanced 
to a clerical position, in 1910 was ap- 
pointed a buyer, and in 1923 when the 
position of assistant purchasing agent 
was created he was selected for the 
place. In his new position Mr. Erlicher 
will direct purchases of materials ag- 
gregating more than $100,000,000 a 
year. 


R. C. Todd, heretofore assistant gen- 
eral manager of sales of the American 
Rolling Mill Co., Middletown, O., has 
been appointed assistant vice-pres- 
ident. He has been succeeded by H. M. 
Richards, who has been manager of 
the Cleveland sales district. Mr. Rich- 
ards has been succeeded at Cleveland 
by Foster E. Wortley, who has been 
assistant district manager of the 
Pittsburgh office. O. L. Conley has 
been appointed assistant manager of 
the Cleveland district. 


Thomas B. Dempsey, formerly with 
the Randolph-Perkins Co., Chicago, is 
now connected with the engineering de- 
partment of the board of local im- 
provements of the city of Chicago. 


H. J. Bryson, state geologist of 
North Carolina, recently read a paper 
over the radio at Raleigh, N. C., on 
the geology of the state, its mineral 
resources and the opportunity for de- 
velopment. 


Harry C. Beaver, formerly vice- 
president of the Worthington Pump & 
Machinery Corp., Harrison, N. J., has 
been elected president, succeeding 
LaMonte J. Belnap. 


Isaac Griffith, Ashtabula, O., has ac- 
quired the old stone quarry site near 
Windsor. The quarry was operated 
40 years ago and will soon begin pro- 
ducing under Mr. Griffith’s manage- 
ment. 


H. L. Walter of the Georgia Granite 
Corp., Elberton, Ga., and Miss Mar- 
garet Elizabeth Ray were married 
recently. They will reside in Elber- 
ton. 
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Stone Production Down 10 Per Cent. Last Year 


RODUCTION of stone inthe 

United States in 1930, exclusive of 
stone manufactured into lime, cement, 
and abrasive materials, or crushed into 
sand, amounted to 126,996,340 short 
tons, valued at $178,948,611, according 
to a compilation of reports from pro- 
ducers made by the United States 
Bureau of Mines, Department of Com- 
merce. The figures show a decrease 
of 10 per cent. in quantity and 12 per 
cent. in value from the 1929 produc- 
tion figures of 141,109,580 short tons, 


valued at $202,692,762 (Table I). 

All varieties of stone, except that 
classed as “miscellaneous” and includ- 
ing chiefly crushed stone for concrete, 
road metal, and railroad ballast, de- 
creased in both quantity and value of 
output. The total output of all im- 
portant stone products except rubble, 
riprap, and stone for miscellaneous 
uses decreased in quantity. 


Road Work and Concrete.—Paving 
blocks (31,586,626 blocks, valued at 
$2,669,511) decreased 1 per cent. in 
quantity. Stone sold for flagstones 
(1,095,780 cu. ft., valued at $705,775) 
decreased 3 per cent. in quantity. 
Stone sold for curbing (3,358,583 cu. 
ft., valued at $3,176,102) decreased 17 
per cent. in both quantity and value. 

Total crushed stone amounted to 87,- 
110,890 short tons, valued at $87,554,- 
354 in 1930, a decrease of 6 per cent. 
in quantity and 7 per cent. in value. 
Crushed stone for concrete and road 
work (74,293,090 tons, valued at $77,- 
347,379) decreased 2 per cent. in quan- 
tity and 4 per cent. in value, and 
crushed stone reported as used for rail- 
road ballast (12,817,800 tons, valued 
at $10,206,975) decreased 23 per cent. 
in quantity and 26 per cent. in value. 

Fluxing Stone—Stone (limestone 
and marble) sold for fluxing to blast- 
furnaces, open-hearth steel works, 
smelters, and other metallurgical 
plants, amounted to 17,090,710 short 
tons, valued at $12,362,159, a decrease 
of 30 per cent. in quantity and 31 per 
cent. in value. 


Refractory Stone.—Stone reported 
for refractory use, which includes do- 
lomite, quartzite, and mica _ schist, 
amounted to 1,197,500 short tons, val- 
ued at $1,406,776, in 1930, a decrease 
in quantity of 23 per cent. Raw dolo- 
mite reported as sold for the manu- 
facture of refractories in 1930 
amounted to 453,350 short tons, valued 
at $356,025. Besides this quantity, 
operators who both quarry and dead- 
burn or sinter dolomite reported 351,- 
740 tons of sintered material, valued 
at $3,045,082. The quantity of raw 
dolomite reported was 12 per cent. less 
than in 1929, and the sintered mate- 
rial decreased 28 per cent. Quartzite 
(ganister) used in the manufacture of 
refractory brick, for furnace lining, 
and for the manufacture of ferrosili- 
con, amounted to 718,370 short tons, 
valued at $952,462. This was a de- 
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Table I.—STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, 1929 AND 1930 




















BY USES 
1929 1930 
Use 
_ Quantity Value Quantity Value 

Po MIEE..... . .<. <n cn cess . cu. ft.) 34,761,140 | $43, 905, 123 | 30,169,270 | $39,111,527 

Eee (approx.) ve ee he 
Monumental stone. . ors ot caer nar cu. ft 4,410,140 15,848,126 3,517,870 13,157,550 

6 eee . (approx.) i OS ee le, rae 
Paving blocks....... ..number| 31,849,130 2,942,991 31,586,626 2,669,511 

short tons... ; . . (approx.) UL Oe ene 204,500 1...... 
Curbing..... Oe Ni tts Ae a cu. 4,054,700 3,843,961 3,358,583 3,176,102 

short tons..... (approx.) OD eer soe OT 
PP eee eo casas hoes gible ks Ree cu. ft 1,129,690 666,987 1,095,780 705,775 

short tons. .... . (approx.) of) J ree Jf eer , 
EG or omnia hat bie hs We short tons 907,810 1,324,681 1,066,590 921, 937 
1 eee .....Short tons 4,212,990 5,030,743 4,292,030 4,739,122 
Cc voaied Set .... Short tons| 92,721,260 94,387,878 87,110,890 87,554,354 
Furnace flux (limestore and marble) . . . short tons 24,393,500 18,034,910 17,090,710 12,362,159 
Refractory stone ouauneaia mica shist, and dolo- 

mite) . oMetae .....Short tons 1,558,200 1,807,324 1,197,500 1,406,776 
Agricultural limestone... . . Short tons 2,654,580 3,764,775 2,542,100 3,309,329 
lee industries (limestone and 

marble) . = eee ea Fs 0): short tons 7,430,749 6,361,201 6,021,200 5,324,274 
Other uses........ . .Short tons 3,492,381 4,774,062 4,424,540 4,510,195 

Total (quantities approximate in short tons) ...} 141,109,580 | 202,692,762 J| 126,996,340 | 178,948,611 




















crease of 28 per cent. in quantity. Sales 
of mica schist for furnace and kiln lin- 
ing amounted to 25,780 tons, valued 
at $98,289, a decrease in quantity of 
31 per cent. 

Building Stone.—The building stone 
sold amounted to 30,169,270 cu. ft.,.— 


13 per cent. less than in 1929. This 
includes stone for architectural work 
and relatively low-priced stone for 
rough construction, such as founda- 
tion, bridges, and unshaped stone for 


buildings and retaining walls. 
More than one-half of the building 








Table Il.—CRUSHED STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES IN 
1930, BY STATES AND USES 
































Concrete and Road Metal Railroad Ballast Total 
State Short Tons Value Short Tons Value Short Tons Value 

Ai | 42,280 | $ 38,512 105,010 | $ 59,845 147,290 | $ 98,357 
Arizona.........__ 344,440 353,365 (Q) (1) 2344,440 2353,365 
Asano, 702,180 867,239 2109,560 278,728 2811,740 2945,967 
California... .. 6,831,590 | 6,197,526 | 746,080 | 479,613 | 7,577,670 | 6,677,139 
Colorado... ||. 123,570 83,977 (1) (1) 2123,570 283,977 
ai "2,000,420 22,198,044 239,960 240,429 | 22,330,380 | 22,438,473 

<a (?) | RR Set tt. Ric rey eae. () (1) 
oe: 21,538,520 | 21,020,270 |" 2252,310 | 2240,591'| 21,790,830 | 21,260,861 
Georgia... 537,840 486,327 (4) (4) 2537,840 2486,327 
oat : 275,010 438,839 1,920 3,209 276,930 442,048 
naw...) Se 2310,517 90, 67,453 2408,460 2377,970 
Minne. : 4,688,860 | 3,382,402 475,720 346,032 | 5,164,580 | 3,728,434 
er neil 2,715,640 | 2,438,387 2249,760 2167,882 | 22,965,400 | 22,606,269 
ae 1,160,390 | 1,297,836 258,790 217,727 | 1,419,180 | 1,515,563 
 * Pala 2669,860 2640,309 428,560 374,093 | 21,098,420 | 21,014,402 
Kentucky... 21,7 - 720 | 21, - 442 _ — 22, a ,060 2,294,131 

) 
Loutnand. epereaee 40,310 Tore, Rae 40,310 81,171 
Maryland... 2792,530 | 21,110,569 208,040 294,818 | 21,000,570 | 21,405,387 
Massachusetts. . 2,347,450 | 3,000,944 390,930 396,219 | 2,738,380 | 3,397,163 
Michigan.....__ 1,349,750 | 1,045,096 2202,310 280,316 | 21,552, 21,125,412 
Minnesota... 391,490 60,983 (?) (?) 2391,490 2460,963 
Missouri....___ 2,230,800 | 2,758,617 40,390 44,719 | 2,271,190 | 2,803,336 
Montana... 216,430 og Eee ae 216,430 218,277 
Nebraska 36,810 Eo IS. ERG rs. 36, 810 37,523 

Nevada hg (4) (4) OTL EP ee eee ee 1) 
New Hampshire ‘ 59,720 ae Gaaenes: £2 720 98,759 
New Jersey. ..... 2,481,100 | 3,425,718 81,410 100,143 | 2,562,510 | 3,525,861 
New Mexico... . 245, 245,000 1) (1) 2211,000 2158,440 
a 10,000,950 13,205,588 1,066,080 | 1,051,593 | 11,067,030 | 14,257,181 
North Carolina. | 2710,450 | _?906,063 213,540 219,724 2923,9¢ 21,125,787 
Ohio . 28,081,620 | 26,179,614 | 1,333,000 876,752 | 29,414,620 | 27,056,366 
io 1,225,550 | 1,087,245 703,200 405,593 | 1,928,750 | 1,492,838 
Oregon 21,459,740 | *1,413,427 Q) (1) 21,478,990 | 21,432,677 
ee 7,676,780 | 9,164,379 657,560 730,716 | 8,334,340 | 9,895,095 
Porto Rico. . 29'520 59,386 (4) () 229,520 259,386 
Rhode Island 183,130 301,011 2,410 4,159 185,540 305,170 
South Carolina 1,223,440 | 1,610,087 110,690 84,396 | 1,334,130 | 1,694,483 
South Dakota 2105,800 *145,231 0) (1) 132,760 152,672 
Tennaeune 21,097,190 | 71,086,699 374,030 291,299 | 21,471,220 | 21,377,998 
— 21,504,350 | 21,263,843 2959,810 2650,965 | 22,464,160 | 21,914,808 
<p ee 470 _ 291 180,190 109,575 180,660 109,866 
— 56,660 |), REE APMIS 56,660 77,448 
Virginia... _. 21,692,880 | *1,737,478 2921,450 753,537 | 3,108,750 | 2,947,680 
Washington 1,452,470 | 1,310,947 66,440 53,933 | 1,518,910 | 1,364,880 
West Virginia . 2644,710 667,473 506,910 375,990 | 21,151,620 | 21,043,463 
Stemeein 22,637,570 | 22,393,300 350 310 | 22,637,920 | 22,393,610 
Wyoming... 252,970 292,240 (*) , Sil 60,600 94,929 
ai 852,670 980,980 | 1,207,050 940,927 | 1,345,460 | 1,322,422 
74,293,090 | 77,347,379 | 12,817,800 | 10,206,975 | 87,110,890 | 87,554,354 














1Included under “‘Undistributed.”’ 


what incomplete, the figures not included being combined under “Undistributed. 


2To avoid disclosing confidential information certain totals are some- 
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stone sold was limestone—15,682,720 
cu. ft., valued at $18,535,298, this quan- 
tity being 12 per cent. less than in 
1929. The largest quarry center for 
building limestone, the Bedford-Bloom- 
ington district in Indiana, reported to- 
tal sales from the quarries of 12,308,- 
340 cu. ft. in 1930, valued at $15,276,- 
487, a decrease of 12 per cent. in quan- 
tity and value from 1929. High-grade 
building limestone quarried at Carth- 
age, Mo., amounted to 158,270 cu. ft.; 
at Bowling Green, Ky., to 73,660 cu. 
ft.; at Mankato and Kasota, Minn., to 
241,400 cu. ft. 

Total sales of granite for building 
stone (5,706,970 cu. ft., valued at $7,- 
800,282) decreased 8 per cent. in quan- 
tity and 4 per cent. in value from 1929. 
The granite sold for architectural 
work, including rough and dressed 
stone, was 2,184,370 cu. ft., valued at 
$7,117,091. The principal states pro- 
ducing granite for architectural build- 
ing stone were Massachusetts (579,- 
630 cu. ft.); Maine (517,210 cu. ft.); 
Minnesota (316,420 cu. ft.); New 
Hampshire (156,370 cu. ft.); and Geor- 
gia (98,390 cu. ft.). Maryland, Massa- 
chusetts, North Carolina, Pennsyl- 
vania, and Texas produced a consider- 
able quantity of granite for rough con- 
struction work. 

Total sales of sandstone for building 
(4,953,660 cu. ft., valued at $3,395,837), 
showed an increase of 2 per cent. in 
quantity and 27 per cent. in value over 
1929. The increase in value was due 
to increase in stone reported as sold 
for architectural work. Sandstone for 
architectural work, including rough, 
sawed, and finished stone, amounted to 
1,706,560 cu. ft., valued at $3,043,917. 
Ohio produced 939,330 cu. ft. New 
York, Pennsylvania, and Washington 
also reported considerable amounts. 

Marble sold for building stone in 
1930 amounted to 2,471,100 cu. ft., val- 
ued at $9,076,031, 11 per cent. less in 
quantity than in 1929. The principal 
states producing building marble are 
Tennessee (980,660 cu. ft.); Vermont 








Table III.—STONE SOLD OR USED BY PRODUCERS IN THE UNITED STATES, 1929 AND 
1930, BY KINDS 























1929 1930 
Kinds 
Short Tons ’ Short Tons 
(Approximate) Value (Approximate) Value 
MA. iia ecg og te ci adh 10,826,730 $34,225,110 10,047,430 $30,423,853 
ES aks se al «po Stace 14,871,780 18,946,197 14,532,250 17,053,031 
ee eee 553,660 16,545,312 477,240 12,905,596 
ee ee oe 100,686,960 113,906,071 88,741,440 100,002,114 
INE ood oc. conan eels 5,790,200 11,023,981 4,594,310 10,285,391 
Oe ee ; 8,380,250 8,046,091 8,603,670 8,278,626 
RT ie oi tate er 141,109,580 202,692,762 126,996,340 178,948,611 














(612,180 cu. ft.); Missouri (387,640 cu. 
ft.); and Georgia. Alabama, Arizona, 
Arkansas, California, Colorado, Mary- 
land, Massachusetts, New Jersey, New 
York, North Carolina, and Utah also 
furnished marble for building pur- 
poses. The product from Georgia and 
Missouri is chiefly for exterior build- 
ing and that from Tennessee and Ver- 
mont for interior work. Serpentine 
(98,490 cu. ft., valued at $695,131) 
quarried in Georgia, Maryland, Mas- 
sachusetts, New Jersey, and Vermont, 
is included in the marble figures. The 
total sales of marble reported from 
Carthage, Mo., for 1930, were 166,470 
cu. ft., valued at $450,846, a decrease 
in quantity of 45 per cent. from 1929. 
This includes a small quantity of 
monumental stone. 

Basalt for construction showed a de- 
crease in quantity from 1929, as did 
also various miscellaneous varieties of 
stone used chiefly for rough construc- 
tion. 

Monumental and Memorial Stone.— 
Stone sold for monumental and me- 
morial work in 1930 amounted to 3,- 
517,870 cu. ft., valued at $13,157,550, 
a decrease of 20 per cent. in quantity 
and 17 per cent. in value. 

Granite (including rough and dressed 
stone) reported as sold for this pur- 
pose in 1930 was 2,638,600 cu. ft., val- 
ued at $9,894,167, a decrease of 21 per 
cent. in quantity and 17 per cent. in 
value. The principal states producing 


granite for monumental work in 1930 
were Vermont (1,168,400 cu. ft., of 
which the Barre district produced 1,- 
024,600 cu. ft.); Massachusetts (152,- 
920 cu. ft., of which the Quincy dis- 
trict produced 97,280 cu. ft.); Georgia 
(270,550 cu. ft.); Minnesota (236,020 
cu. ft.); Wisconsin (90,480 cu. ft.); 
Maine (56,300 cu. ft.) ; and New Hamp- 
shire (94,160 cu. ft.). 

Sales of marble for monumental 
work (including rough and finished 
stone) in 1930 were reported as 879,- 
270 cu. ft., valued at $3,263,383, a de- 
crease of 17 per cent. in quantity and 
16 per cent. in value. Vermont pro- 
duced 485,900 cu. ft., and Alabama, 
Arkansas, Colorado, Georgia, Massa- 
chusetts, Missouri, New York, and 
Tennessee smaller amounts. 

Sales in 1930 of pulverized lime- 
stone for agricultural use amounted to 
2,542,100 tons, valued at $3,309,329, a 
decrease of 4 per cent. in quantity from 
the sales for 1929. 

The total quantity of stone for 
manufacturing industries and “other 
uses” showed a decrease in 1930 from 
1929. This was due to decreased use 
of stone for some of the chief chem- 
icals which use limestone in their 
manufacturing processes and also due 
to local conditions influencing the de- 
mand for stone for “other uses.” 

Table III shows the sales of stone in 
1930 by kinds and the corresponding 
sales for 1929 for comparison. 
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appear upon the books of the com- 
pany, but also, in cases where the 
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Lime Producers Sold 3,387,880 Tons in 1930 


HE lime sold by producers in the 

United States in 1930 amounted to 
3,387,880 short tons, valued at $25,- 
616,486, according to figures obtained 
from a compilation of reports made 
by lime manufacturers to the United 
States Bureau of Mines, Department 
of Commerce. This represents a de- 
crease of 21 per cent. in quantity and 
23 per cent. in value as compared with 
1929. Sales of hydrated lime, which 
are included in these figures, amounted 
to 1,329,562 tons, valued at $10,357,- 
445, a decrease of 14 per cent. in quan- 
tity and of 19 per cent. in value. The 
average unit value of all lime showed 
a decrease from $7.84 a ton in 1929 to 
$7.56 in 1930, and that of hydrated 
lime a decrease from $8.24 a ton in 
1929 to $7.79 a ton in 1930. 

Sales of lime used in the manufac- 
ture of chemicals—1,840,155 tons, val- 
ued at $13,193,437—decreased 20 per 
cent. in quantity and 21 per cent. in 
value; lime sold for construction—1,- 
204,614 tons, valued at $10,050,270 
—decreased 27 per cent. in quantity 
and 30 per cent. in value; and that 


sold for agricultural purposes—343,- 
111 tons, valued at $2,372,779—in- 
creased 1 per cent. in quantity but 
decreased slightly in value. Table I 
shows sales of lime by uses in 1929 
and 1930. 


cent. in the quantity reported, and 
Pennsylvania (633,520 tons, valued at 
$4,661,670 in 1930) decreased 19 per 
cent. in quantity. The total number 
of plants that reported operations in 
1930 was 375, 6 fewer than in 1929. 








Table I.—LIME SOLD BY PRODUCERS IN THE UNITED STATES, 1929 AND 1930, BY USES. 





Use 


1929 1930 





Short Tons 


Value 


Short Tons 


Value 





Agricultural. ... 
Building 


Chemical: 

Glass works 

Metallurgy 

Paper mills 

Refractory lime (dead-bu 
Sugar refineries......... 
Tanneries 

Other uses 


338,329 
1,640,827 


$ 2,387,901 
14,303,539 


343,111 
1,204,614 


$ 2,372,779 
10,050,270 








75,283 


544,760 


62,912 


408,429 


578,488 415,692 
378,721 


351,727 


56,526 
555,672 


2,371,222 
2,652,232 
3,045,082 
238,788 
438,869 
4,038,815 


516,207 
4,898,967 





Total chemical 


$16,787,408 1,840,155 | $13,193,437 





Grand total 
Hydrated lime (included in above totals)........ 





4,269,768 
1,550,771 


$33,478,848 
$12,771,525 


3,387,880 
1,329,562 


$25,616,486 
$10,357,445 














Ohio, the largest producing state 
(736,305 tons, valued at $5,711,855 in 
1930) showed a decrease of 23 per 








Table II.—LIME SUPPLIES AVAILABLE FOR CONSUMPTION IN CONTINENTAL UNITED 
STATES IN 1930, BY STATES (short tons). 





Sales 
by 
Producers 


Shipments 
From 
State 


Supply 
Shipments 
Into 
State 





Hydrated Pounds 


ies Quicklime 


Total per 
Capita! 





45,804 


California....... 
Connecticut...... 


District of Columbia . 


6,777 
28,489 


PR ckscesss 
Idaho 
Illinois : 
OSS 
ere 
Kansas 
Kentucky..... 
Louisiana... .. 
ee 
Maryland..... 
Massachusetts... . 
Michigan 
Minnesota. . . 
Mississippi... . 
Missouri... . . 





Nebraska... . 


New Hampshire 
New Jersey. . 
New Mexico. . . 
New York.... 
North Carolina. 
North Dakota... 
Ohio 
Oklahoma... . 
[eee ...... 
Pennsylvania... 
Rhode Island... . 
South Carolina. 
South Dakota 


Virginia..... 
Washington. 
West Virginia. . 
Wisconsin...... 
Wyoming. 


| 

Vermont...... nes | 

| 

is 
Undistributed.. . 


70,180 
ms 


32,229 


9,430 11,976 116,472 128,448 
74 2,00: 


(?) 
181,213 





Totals. . 31,843,079 








, ‘| 3,370,525 


1,825,928) 1,312,274| 2,041,100} 3,353,374 

















1Based on Bureau of the Census preliminary statement. 
17,251 tons of lime exported or unspecified by producers as to destination. 


2Included under ‘‘Undistributed.”” Includes 
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Although lime-manufacturing plants 
are distributed throughout the United 
States, there is much interstate ship- 
ment, and Table II shows the total 
sales, shipments into and from the 
different states, and their apparent 
and per-capita consumption. 

Of the hydrated lime sold by pro- 
ducers in the United States in 1930, 
Ohio produced 471,785 short tons (23 
per cent. less than in 1929). Of this, 
428,684 short tons (91 per cent.) was 
sold for construction throughout the 
continental United States. 





Pennsylvania. Purchases 
Machinery for Highways 


Hercules engines, manufactured by 
the Hercules Motors Corp. of Canton, 
O., will power several different types 
of the machinery recently ordered by 
the Pennsylvania Department of High- 
ways. 

A fleet of 70 Cletrac-Galion road 
patrols, product of the Cleveland Trac- 
tor Co., of Cleveland, O., and the Gal- 
ion Iron Works & Mfg. Co., Galion, O., 
will be powered by Hercules four-cyl- 
inder engines. Forty Hercules road 
rollers, manufactured by the Hercules 
Co. of Marion, O.; six Davey compres- 
sors, built by the Davey Compressor 
Co., Inc., of Kent, O.; a battery of 32 
O. K. compressors, manufactured by 
the O. K. Clutch & Machinery Co. of 
Columbia, Pa., and a number of Byers 
power shovels ordered of the Byers 
Machine Co. of Ravenna, O., will also 
be operated by Hercules power. 





The Birmingham Office of the Inde- 
pendent Pneumatic Tool Co. has been 
moved from the Comer Bldg. to 915 
North Seventh Ave. The new location 
has warehouse facilities which will en- 
able the Birmingham office to carry 
a complete line of pneumatic and elec- 
tric tools, as well as spare parts. H. F. 
Halbert is manager. 
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Traffic News and Comment 











Recent I. C. C. Decisions 


Feldspar.—Finding that the rate on 
ground feldspar from Crane Branch, 
N. C., to Knoxville, Tenn., was not un- 
reasonable, the commission has dis- 
missed the complaint in I. C. C. Docket 
No. 23,983, Knox Porcelain Corp., v. 
Black Mountain et al. 

Moulding Sand.—The commission 
has found that the rates charged on 
moulding sand from certain points in 
New York to Chattanooga, Tenn., were 
inapplicable in part, and other rates 
unreasonable. The rate of $5.40 per 
net ton charged from Aqueduct, Sara- 
toga Springs and Schuylerville was 
applicable, and prior to Nov. 25, 1928, 
was also applicable from Elnora, 
Mechanicville, Schenectady and 
Ushers, but after that date the applic- 
able rate from the last four named 
points was $6.15. The $6.15 rate was 
found unreasonable to the extent it ex- 
ceeded or may exceed $5.85 and rep- 
aration was awarded. The new rate 
is to be established not later than Dec. 
21. I. C. C. Docket No. 23,416, Crane 
Enamelware Co., v. B. & O. et al. 


New Complaints Filed 


Crushed Stone and Common Sand.— 
Rates in violation of sections 1 and 3 
on crushed stone and common building 
sand from points in Massachusetts and 
New York to Chatham, N. Y., are al- 
leged and new rates and reparation 
prayed for in I. C. C. Docket No. 24,- 
681, R. E. Weber, Esq., Schenectady, 
N. Y., v. B. & A. et al. 

Sand.—Unreasonable and inapplic- 
able rates on sand are alleged and 
reparation is sought on shipments 
from Memphis, Tenn., to Red Bay, 
Ala., in I. C. C. Docket No. 24,691, 
Nixon & Phillips, Birmingham, Ala., v. 
I. C. 

Dolomite—An allegation of a rate 
in violation of section I of the act is 
made and reparation is sought on the 
movement of dolomite from McVittys, 
Ohio to Fairmont, W. Va., in I. C. C. 
Docket No. 24,705, Owens-Illinois 
Glass Co., Toledo, O., v. B. & O. et al. 


Fourth Section Applications 


Crushed Stone, Sand and Gravel._— 
Agent F. A. Leland has requested 
fourth section relief in connection with 
the publication of rates on crushed 
stone, sand and gravel, from, to and 
between points in southwestern terri- 
tory. F. S. A. No. 14,506. 

Plaster. —W. S. Curlett, Agent, has 
requested fourth section relief in con- 
nection with the establishment of rates 
on plaster articles from New York to 
points in New Jersey. F. S. A. No. 
14,508. 


Rate-Committee Dockets 
New England Freight Assn. 
Crushed Stohe.—To meet local ledge 
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competition shippers propose a reduc- 
tion in the rate on crushed or broken 
stone! from York Hill Quarry, Mer- 
iden, Conn., to Roxbury, Conn., from 
85 cents to 80 cents a net ton. Docket 
No. 23,483. 

Sand and Gravel.—To enable the 
carrier to obtain the haul on material 
which would otherwise be trucked 
from the pit, carrier proposes to re- 
duce the rate on common sand and 
screened or crushed gravel, c.l. min. 
wt. 50 net tons, from Manchester, N. 
H., to Nashua, N. H., to 50 cents a net 
ton. The present rate on sand is 60 
cents and on gravel 70 cents. Docket 
No. 23,485. 


Trunk Line Assn. 


Amesite—Shippers at Casparis, 
Pa., are proposing a scale of rates to 
apply to stations on the B. & O., con- 
nections and beyond in C. F. A. ter- 
ritory, on crushed stone coated with 
oil, tar or asphaltum,, ranging from 
10 miles and under at 96 cents a net 
ton, to 400 miles at $3.03 a net ton, and 
to points in Trunk Line territory on 
basis of the Birdsboro single line scale 
plus 30 cents. Docket No. 27,660. 

Cement.—Carriers propose to in- 
crease the rate on cement from Mar- 
tins Creek, Pa.-N.J., to Hog Island, 
Pa., from 10% cents to 11 cents to 
place all deliveries on a proper basis. 
Docket No. 27,755. 

Lime.—It is proposed to add Exton, 
Pa., as a point of origin taking the 
same rates and minimum weight as ap- 
plicable from Mill Lane, Pa., on lime 
in Reading Co.’s tariffs, I. C. C. Nos. 
838, 943 and 944, to points on the B. & 
A., B. & M., C. P., Maine Central, New 
Haven and Rutland railroads. Docket 
No. 27,705. 

Moulding Sand.—To meet water 


- competition carriers propose to estab- 


lish a rate of $3.02 a net ton on mould- 
ing sand', from Albany district sand 
shipping stations, also Round Lake and 
Gansevoort, N. Y., to Three Rivers, P. 
Q., to apply during the period of navi- 
gation only. Docket No. 27,772. 


Central Freight Assn. 


Crushed Stone.—Shippers at West 
Columbus and Highway are proposing 
reduced rates on crushed stone and re- 
lated articles as shown below. Rates 
are in cents per net ton. Docket No. 
29,342. 


Pres- Pro- 

To ent posed 
eS AS ae racer era 70 60 
See TVS. OF. cc vein seins x 300 70 
RAYINONGES, O3. 2 «sec cee oe 80 70 
pb 4 OU Se ee 90 70 
West Mansfield, O........ 90 70 
CERIN Ne so coe. o eres ec arensianne 100 70 
PROZOWEAY; OF .6ccccecewees 100 70 
PEGMROE, Oo. 565560 ece sos 100 70 
ie oooh sce sce caren swe 100 70 
PO OF ois. oiei cine wees 100 70 
EP OP eave we eceewe we 100 70 
Williamstown, ©. .......- 100 80 
POVIOCON, OL i 6 608s ws se 110 80 
TOR SIO ON, 6 io sisig.s os 0i6 0% 0 110 80 
Bio ES i ee ere 110 80 
MIRE, FONG. 5-5. 5 05 sities sodas 300 80 
ME OOS. 6 aie: 5 growls ome ed 340 90 


ReRGee ETI Olerw 3 oc a caccnns 80 70 
PURER ON oles. srasa ea aroha dork 300 80 
MRO o's sa:'er svete oreciavana 340 90 


Crushed Stone.—Shippers at Ash- 
tabula and Ashtabula Harbor, O., re- 
quest the establishment of a commo- 
dity rate on crushed stone, of 70 cents 
a net ton. The classification basis now 
applies. Docket No. 29,367. 

Dolomite.—The establishment of a 
commodity rate of 17.9 cents per gross 
ton on dolomite or fluxing stone, from 
Narlo, O., to Chicago, IIl., is proposed 
by shippers. The sixth class rate now 
applies. Docket No. 29,359. 


Southern Freight Assn. 


Whiting.—At the request of ship- 
pers for a reduction in the 55 cent rate 
on whiting in cans or cartons in bar- 
rels or boxes, in bulk in bags, barrels 
or boxes, c.l. min. wt. 40,000 lb., from 
New York, N. Y., to Atlanta, Ga., and 
group, carriers have suggested a rate 
of 48 cents per 100 lb. Docket No. 
55,737. 

Southwestern Freight Bureau 

Lime.—Shippers at Glen Park, Mo., 
are asking for the establishment of a 
rate of 12 cents per 100 lb., on lime, 
c.l. min. wt. 80,000 lb., to alternate 
with the present rate of 1342 cents on 
a min. wt. of 30,000 lb., to Waterworks 
and Shops, Ill. The proposed rate is 
now in effect from Mosher and Ste. 
Genevieve, Mo., to these points. 
Docket No. 23,517. 


Trans-Continental Freight Bureau 


Cement-Asbestos Flue Pipe.—Re- 
quest has been made for publication 
of a rate of $2.25 per 100 lb., on flue 
pipe composed principally of portland 
cement and asbestos, from Group “D” 
points in Tariffs, I-J and 4-G. Docket 
No. 12,890. 





1 The carload minimum weight will be 90 per 
cent. of the marked capacity of the car except 
when loaded to full cubical or visible capacity 
actual weight will apply. 





Ask Reconsideration of 
Rates in South Carolina 


The Greenville & Northern Railway, 
a short line operating in South Caro- 
lina, has asked the Interstate Com- 
merce Commission to redpen for re- 
hearing, redrgument and reconsidera- 
tion its Docket 22,109, involving rates 
on sand, gravel, crushed stone and kin- 
dred products within the state of South 
Carolina. 

As was the case with a number of 
Georgia short lines, the Greenville & 
Northern protested because the com- 
mission prescribed a higher scale of 
rates for application to short lines. 
The petition compared the 15-c. per 
ton arbitrary for short lines to a 
“tariff-wall duty in favor of producers 
on large lines.” This must be avoided 
if disaster to the short lines is to be 
averted, the petition said. 
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Lehigh Earns $2.35 on 
Preferred in 12 Months 


Lehigh Portland Cement Co. reports 
for the 12 months ended September 
30, 1931, net profit of $482,352 after 
depreciation, federal taxes, etc., equiv- 
alent to $2.35 a share (par $100) on 
204,969 shares of seven per cent. pre- 
ferred stock. In preceding year com- 
pany reported for 12 months ended 
August 31, 1930, and showed net profit 
of $1,534,477, equal after preferred 
dividends paid, to 16 cents a share 
(par $50) on 450,348 shares of com- 
mon stock. 


Defers Dividend Payment 
Due on Preferred Stock 


National Fireproofing Corp. has de- 
ferred action on the quarterly dividend 
of 75 cents on the 6 per cent. cumu- 
lative preferred stock due at this time. 

S. F. Heckert, president, reports 
that a new form of clay, suitable for 
fireproofing and acoustical purposes, 
has been perfected and is about to 
be offered to the trade. The material 
is reduced in weight to about one-fifth 
that of ordinary clay. 

Unfilled orders at the present time 
have been exceeded at only a few 
times in 1929 and 1930, when they 
were unusually large. Important or- 
ders in each department have been ob- 
tained recently and there is a good 
volume of business in prospect, Mr. 
Heckert declared. 


International Salt Has 
Better Year in Prospect 


Edward L. Fuller has been elected 
president of International Salt Co. to 
succeed his father, Mortimer B. Ful- 
ler, deceased and Milo M. Belding, 
formerly vice president, has been 
elected chairman of the board of di- 
rectors. 


Mr. Fuller stated that during July 
and August as well as in September 
net earnings had been running ahead 
of the corresponding period last year. 
Mr. Fuller also said the company in- 
tended to continue the policies of the 
present organization, with no change 
in personnel. International Salt Co. 
was organized in 1901 by Mr. Fuller’s 
grandfather. 


Canada Asbestos Output 
Up; Prices Still Stable 


Canadian asbestos production during 
August totaled 13,709 tons of various 
grades against 13,597 in July. Exports 
during the month were 13,752 tons, of 
which 10,783 went to United States. 

Manufacturers of asbestos exported 
during month were valued at $12,187, 
while imports were $40,746, of which 
83.3 per cent. came from the United 
States. 

Asbestos output in August follows: 
Crude No. 1, 21 tons; crude No. 2, 55; 
other crudes, none; spinning stocks, 
635 tons; shingle stocks, 1,812; paper 
stocks, 2,565; waste, stucco or plaster, 
3,136; refuse or shorts, 4,855. By- 
products (sand, gravel, etc.,) amounted 
to 909 tons. 

Average prices prevailing at Quebec 
asbestos mines during June, July and 
August were: Crude No. 1, $450 a ton; 
crude No. 2, $225 a ton; spinning 
stocks, $125 a ton; shingle stocks, $65 
a ton; millboard and paper stocks, $30 
a ton; fillers, $10 a ton. 


Chicago Dredging Firm 
Earns Annual Dividend 


In reply to numerous inquiries from 
stockholders as to earnings thus far 
this year P. G. Connell, president of 
Fitz Simons & Connell Dredge & 
Dock Co., reports as follows: “The 
annual $2 dividend has been earned, 
and net income so far this year is con- 


siderably larger than that of last year 
for the like period. The ratio of cur- 
rent assets to current liabilities is 
better than 7 to 1. Cash and market- 
able securities amount to $500,000, and 
there are no bank loans.” 

This indicates that the company’s 
profit to date is about equal to that for 
the year ended December 31, 1930, 
when it reported net profit of $138,699 
after charges and taxes, equivalent, 
after dividends on 7 per cent. preferred 
stock, $2.06 a share on 66,664 common 
shares outstanding. 


Raybestos-Manhattan Net 
to Equal 1930 Showing 


Early returns on operations of Ray- 
bestos-Manhattan, Inc., during the 
quarter ended September 30 indicate 
that net profits for the period prob- 
ably were approximately equal to the 
showing made in the like period of 
1930 when net income totaled $126,477 
or 19 cents a share on the 676,012 out- 
standing capital shares. 

Such results would bring net earn- 
ings for the first nine months to 
around $700,000 or about $1.05 a share. 
In the first nine months of 1930, net 
profits were $951,976 or $1.41 a share. 

The company’s operations during 
the current year have shown a steadily 
improving comparison with the results 
of 1930. In the first quarter, net 
equalled 35 cents a share compared 
with 67 cents a share in the first three 
months of last year. In the second 
quarter, earnings increased to 50 cents 
a share, a decline of about 9 per cent. 
from the corresponding showing of 55 
cents a share in the second quarter of 
1930. 

Operations of the company in July 
yielded profits of eight cents a share. 
In August, with business declining sea- 
sonally, earnings dropped to about five 
cents a share, a level which was ap- 
proximately maintained during Sep- 
tember. 








CURRENT DIVIDENDS 





HOLDERS 
OF RECORD 


$1.75 qr. Sept. 


CLASS OF DIVIDEND 


DIVIDEND 
STOCK RATE 


CLASS OF 
STOCK 


COMPANY PAYABLE Y HOLDERS 
- Compan OF RECORD 





Alpha Portland Cement 
Arundel Corp 
Boston Sand & Gravel 
Boston Sand & Gravel... 
Calaveras Cement .... ‘s 
Canada Cement..... s, 
Consolidated Oka Sand & 
Gravel Preferred 
Dolese & Shepard Common 
Dufferin Pav. & Crushed Stone} Preferred 
General Asphalt......... ; mmon 
Ideal Cement Common 
International Cement Common 


Preferred 
Common 
Common 
Preferred 
Preferred 
Preferred 


Lehigh Portland Cement 
National Gypsum Co........ 
Newaygo Portland Cement... 
Pacific Portland Cement 
Pennsylvania Glass Sand 
Pittsburgh Plate Glass 

Port Huron Sulphur 
Raybestos-Manhattan........ 
Santa Cruz Portland Cement. .}| Common 
Schumacher Wallboard Preferred 
Superior Portland Cement....} Class A 
Texas Gulf Sulphur Common 
U. S. Gypsum...............| Common 
U. S. Gypsum...............] Preferred 
Common 
Ist Pfd. 
2nd Pfd. 


Preferred 
Preferred 
Preferred 
Preferred 
Preferred 
Common 
Common 
Common 


ere at. Seren 


International Salt........... 
Johns-Manville....... d 
Johns-Manville............. 
Kelley Island Lime & T...... 


Common 
Common 
Preferred 
Common 


on 
neo 
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AMERICAN 


Cement and Concrete 

Control mechanism for concrete- 
paving machines. Emil L. Trenaas, 
Milwaukee, Wis., assignor to Koehring 
Co., same place. No. 1,824,580. 

Truck mix-meter for tiltable trucks. 
John F. Robb, Cleveland Heights, O., 
assignor to Koehring Co., Milwaukee, 
Wis. No. 1,824,625. 


Water-supply means for concrete- 
mixers. Frank Aspden, Vancouver, 
B. C., Canada, assignor to Ransome 
Concrete Machinery Co., Dunellen, N. 
J. No. 1,825,039. 

Crushing and Grinding 

Crusher roll. George E. Krider, 
Duncansville, Pa., assignor to Mc- 
Lanahan Stone Machine Co., Holli- 
daysburg, Pa. No. 1,824,088. 


Hammer crusher. Charles A. Jami- 
son, Philadelphia, Pa., assignor to 
Pennsylvania Crusher Co., same place. 
No. 1,824,272. _ 

Adjustable screen diaphragm for 
tube mills, ete. William A. Gibson, 
Allentown, Pa., assignor to Bradley 
Pulverizer Co., same place. No. 1,825,- 
347. 


Excavating 
Dipper stick. Erich H. Lichtenberg, 
Milwaukee, Wis., assignor to Koehring 
Co., same place. No. 1,824,606. 
Excavating scoop. Earl H. Fundom, 
Kenton, O. No. 1,824,989. 


Excavator. Harry H. Barber, Au- 
rora, Ill., assignor to Barber-Greene 
Co. No. 1,825,258. 

Lime 

Method of producing lime. Guy H. 
Hunt, Brookline, Mass. No. 1,824,351. 
Materials Handling 

Automatic skip-control mechanism. 
Erich H. Lichtenberg, Milwaukee, 
Wis., assignor to Koehring Co., same 
place. No. 1,824,607. 


Guy-line and sheave means for use 
in connection with hoisting and haul- 
ing machines. Knute Berger, Seattle, 
Wash. No. 1,824,978. 

Processing 

Sand-treating apparatus. Oakley 
W. Hosking, Monroe, N. Y. No. 1,824,- 
350. 

Apparatus and process of treating 
mineral wool. Charles C. Hall, Alex- 
andria, Ind., assignor to Banner Rock 
Corp., same place. No. 1,824,430. 


FOREIGN 


Cement and Concrete 

Process for the manufacture of ce- 
ment. Georges Lepine, born Marie- 
Therese Josephine Roussel, Meaux, 
Seine-et-Marne, France. German 533,- 
820. 

Process for the production of cellu- 
lar concrete. Helge Afstrém, Stock- 
holm, and Gustaf Martin Lantz, Lar- 
bro, Sweden. German 534,536. 
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Process for obtaining a_ residue 
from the decomposition of alkali 
alumina silicates that is suited for use 
in the manufacture of cement. Societe 
d’Etudes Chimiques pour 1’Industrie, 
Geneva, Switzerland. German 534,691. 


Process and apparatus for obtaining 
a very strong and durable material 
from cement and sand. G. Brighenti. 
French 706,194. 


Improvements in the manufacture 
of cellular concrete. G.Hory, French 
706,209. 

Process for making alumina cements 
insoluble. J. C. Seailles. French 706,- 
241. 

Process for manufacture of a ce- 
menting material. A. F. Fabre. 
French 38,721-657,084 (addition). 
Crushing and Grinding 

Mill for grinding and mixing ores, 
colors, chemicals, cements, and the 
like. T. Breakell. British 353,042. 


Grinding-mills. Hardinge Co., Inc. 
British 353,261. 

Edge-runner grinding-mills with re- 
volving fans. Smedley Bros., Ltd., and 
D. A. Smedley. British 353,611. 

Grinding-machines of the ball or 
tube-mill type. C. O. Bartley. Brit- 
ish 353,700. 

Process and apparatus for grinding 
and hydrating cement and similar ma- 
terials. Humboldt-Deutzmotoren Akt.- 


Ges., K6ln-Kalk, Germany. German 
534,183. 
Sound-proof ball-mill. Joseph E. 


Kennedy, New York City, N. Y. Ca- 
nadian 315,381. 
Drilling 

Well-drilling apparatus. G. R. Tre- 
molada. British 353,416. 

Apparatus for equalizing the load- 
ing of rotary drills. Dipl.-Ing. Victor 
Viel, Bucharest, Rumania. German 
533,932. 

Rock drill. Ernst Langheinrich, Ut- 
ting a. Ammersee i. Oberbayern, Ger- 
many. German 533,681. 

Blade-type bit. The Chicago Pneu- 
matic Tool Co., New York City, N. Y., 
assignee of Clarence Edward Reed, 
Wichita, Kans. Canadian 315,660. 
Drying 

Apparatus for drying or cooling, 
especially fine loose materials. Techno- 





PIT AND QUARRY will furnish, at 
its actual cost, a copy of any patent 
cited here. A charge of ten cents 
per copy is made by the U. 8S. Pat- 
ent Office, Washington, D. C., and 
readers may procure a copy directly 
by addressing the Commissioner of 
Patents, with payment for copies 
requested. Postage stamps are not 
accepted by the Patent Office. We 
will endeavor to obtain copies of 
foreign patents for our readers but 
we cannot give assurance in every 
case for the reason that copies of 
such patents are not printed for 
distribution as liberally as are the 
American copies, nor there a 

fixed charge per copy. 











Rat G. m. b. H., Bielefeld, Germany. 
German 533,677. 

Drying apparatus with a number of 
horizontal endless belt conveyors ar- 
ranged one above another. Nicolas K. 
Panzireff, Moscow, N.S.S.R. German 
533,678. 

Kilns 

Tunnel kilns. Woodall-Duckham 
(1920), Ltd., and A. M. Duckham. 
British 353,086. 


Rotary furnaces. E. Weiss. British 
353,754. 

Process and apparatus for the con- 
trol of feeding-devices for shaft kilns. 
Fried., Krupp Grusonwerk Akt.-Ges., 
Magdeburg-Buckau, Germany. Ger- 
man 533,822. 

Apparatus for the burning of slurry- 
like masses, particularly raw slurry 
cement. Dr. Nikolaus Polgar, Vienna, 
Austria. German 534,079. 


Feed end of rotary kilns. Arno An- 
dreas, Miinster i. W., Germany. Ger- 
man 534,096. 


Lining of Portland-cement rotary 
kilns. Dr.-Ing. Horst von Ferber, Pri- 
born i. Mecklbg., Germany. German 
534,185. 

Rotary kiln for the calcining of ce- 
ment and similar materials. Fried. 
Krupp Grusonwerk Akt.-Ges. French 
706,814. 


Material-Handling 

Loading or conveying systems. S. 
Walton-Brown. British 532,930. 

Grab buckets. Naamlooze Vennoot- 
schap Havenbedryf Vlaardingen-Oost. 
British 353,559. 


Grab buckets. J. Chatwin (Naam- 
looze Vennootschap Havenbedryf 
Viaardingen-Oost). British 353,567. 

Electric cranes. Craven Bros. (Man- 
chester), Ltd., and S. H. Stott. Brit- 
ish 353,575. 

Grabs. Vereinigte Stahlwerke Akt.- 
Ges. British 353,726. 

Conveyors or elevators for handling 
ores, road materials, heavy and abra- 
sive substances, or such like. A. John- 
son and S. Mills. British 354,029. 

Portable conveying and elevating 
device for loading and unloading. H. 
Korfmann. British 354,077. 

Apparatus for conveying fine loose 
materials through pipes. Artur Kan- 
ezucki, Mahrisch Ostrau, Witkowitz, 
Czechoslovakia. German 533,459. 

Apparatus for continuous conveying 
of bulk materials. Bernhard Walter, 
Gleiwitz i. O.-S., Germany. German 
533,585. 

Portable conveying device for mines. 
Carlshiitte Akt.-Ges. fiir Eisengiesserei 
und Maschinenbau, Waldenburg-Alt- 
wasser, Silesia, Germany. German 
533,755. 

Roller bearing for shaking conveyor. 
Preparation Industrielle des Combus- 
tibles (Soc. Anon.), Nogentsur-Marne, 
France. German 533,562. 

Large-capacity storage bin and 
mechanical device for removing the 
material. ATG Allgemeine Trans- 
portanlagen Gesellschaft m. b. H., 
Leipzig. German 533,564. 


(Continued on page 80) 
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Verifies Low Solubility 
of Arsenous Cement Mix 


A previous article in Zement (re- 
cently reviewed in this department of 
Pit & QUARRY) was a report by Dipl.- 
Ing. Donovan Werner and Stig Giertz- 
Hedstrém on a mixed cement of Port- 
land cement and arsenic trioxide, of 
low solubility. Solubility was deter- 
mined by shaking the hardened cement 
(pulverized to suitable size) with 
water, and later analyzing the water. 
The author has tested this mixed ce- 
ment by another method, in which 
water is allowed to percolate directly 
through porous test specimens, and 
this method likewise establishes that 
the solution of lime from Portland ce- 
ment is reduced by the addition of 
As.O;. In the case of the particular 
Portland cement used (a commercial 
cement manufactured in Switzerland) 
the best results were obtained at 20 
grams of arsenic trioxide per 100 
grams of cement. With the mixed ce- 
ment proportioned at 30 grams of ar- 
senic trioxide to 100 grams of Port- 
land, it was observed that the solution 
of lime had increased again. Notice- 
able quantities of AsO, go into solu- 
tion along with the lime, and the solu- 
bility of the arsenic increases with in- 
creasing proportion of this component 
in the mixed cement. In mixes heated 
to 190 deg. C. the solution of the ar- 
senic was somewhat less than in the 
mixtures that were not heated. 

The practical application of this 
mixed cement is to be doubted, since 
the dust from it irritates the mem- 
branes and after working with it a 
while produces a _ nose-bleed.—Ing.- 
Chem. T. A. Shann in Zement 816-7, 
Sept. 3, 1931. 


German Lime Industry Is 
Represented at Museum 


Stone industries have been some- 
what slower than other groups in com- 
pleting their exhibits for the Deut- 
sches Museum, the famous German 
technical museum at Munich, princi- 
pally because of difficulties in the allo- 
cation of space. The space given to 
the lime industry is small but well- 
placed, and the lime exhibit has re- 
cently been installed. The exhibit 
consists of a wall space available for 
pictures, and a glass-topped case im- 
mediately in front of it. The wall 
space has been utilized to give the lay 
visitor a general idea of the process of 
lime manufacture and the history of 
its development; in the main part of 
the panel is portrayed the essential 
units of a “typical” lime plant, show- 
ing the operation of a ring kiln, two 
types of mixed-fired shaft kilns and a 
lime-hydrating plant. Around the 
border is a display of illustrations or 
earlier types of lime-burning kilns, 
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showing the gradual improvement in 
the calcining process. The wall exhibit 
is executed in the “Sgraffito” decora- 
tive lime plaster. In the case in front 
of the wall exhibit are displayed sam- 
ples of limestones and small bottles 
with samples of various stones and 
many types of lime products (plasters, 
mortars, etc.).— Dipl.-Ing. F. Eise- 
mann in Tonindustrie-Zeitung 55:888- 
9, July 30, 1931. 


Artificial Marble Made 
from Colored Magnesite 


Under a recent German patent, No. 
526,596, by Alfred Baumann of Munich, 
artificial marble is made by placing in 
a container alternate layers of differ- 
ent-colored mortars and pouring the 
mass from the container onto the up- 
per part of a slightly inclined glass 
slab; the resulting material is said to 
have a very natural streaking. In this 
process 1 part of caustic-burned, finely 
ground magnesite is mixed dry with 3 
parts of fine stone dust, and divided 
into as many piles as there are to be 
colors. After the mixing of the colors 
the mixtures are made, separately, 
into a thick paste with the addition of 
alum-magnesium chloride solution, 
then pressed through a screen and 
placed one after another into the ves- 
sel. When the contents of the vessel 
are emptied onto the glass slab the dif- 
ferent components mix to give the 
veins and streakings desired. The cast 
slab is stored three days in a room uni- 
formly heated at 16 deg. C., then sep- 
arated from the glass and polished.— 
Deutsche Kunststein- und Zement 
waren-Zeitung 4:272, Aug. 31, 1931. 


Foreign Patents 
(Continued from page 79) 

Automatic safety and cut-out device 
for bucket elevators and feeders. 
Losenhausenwerk Diisseldorfer Ma- 
schinenbau Akt.-Ges., Diisseldorf- 
Grafenberg, Germany. German 534,- 
188. 

Side-dumper for quarry cars, built 
in the manner of the rotary dumper. 
Firma Heinr. Korfmann, Jr., Witten 
a. d. Ruhr, Germany. German 534,083. 


Long-haul conveyor and feeding de- 
vice. Hubert C. Morris, Albany, Ore. 
Canadian 315,395. 


Connecting-piece for horizontal or 
inclined pipe lines for the conveying of 
loose materials of all kinds. Otto 
Nootbaar, Gleiwitz i. O.-S., Germany. 
German 533,680. 


Shunt for belt conveyors. Maschi- 
nenfabrik Hartmann Akt.-Ges., Offen- 
bach a. M., Germany. German 533,766. 

Device for connecting shaking- 
trough conveyors. Mines Domaniales 
de Potasse d’Alsace. French 707,472. 


Mixing 

Concrete mixer. The Chain Belt Co., 
assignee of Samuel Shafer, Jr., Mil- 
waukee, Wis. Canadian 315,447. 
Sacking 

Multi-wall bags and the method of 


making the same. T. E. Coty. British. 
353,123. 


Paper bags. Continental Paper & 
Bag Corp. British 353,744. 
Paper bag. The Chase Bag Co., 


New York City, N. Y., assignee of 
Joseph D. Cramer and Albert J. 
Rogers, Goshen, Ind. Canadian 315,- 
658. 


Seal for sacks. Arturo Fayenz, 
Trieste, Italy. German 534,527. 


Screening and Separating 

Process and apparatus for the pneu- 
matic separation of materials of differ- 
ent densities. P. Soulary and Com- 
pagnie des Mines de Bruay. British 
352,943. 


Apparatus for separating water 
from dredged material, such as sand 
and gravel. Dirk Verstoep, The Hague, 
Holland. Canadian 315,416. 


Method of separating solids from 
liquids. Anthony H. Godbe, Long 
Beach, Calif. Canadian 315,590. 


Screening grizzly. Jonas Lien, Port 
Washington, N. Y. Canadian 315,609. 
Shaking sieve. Emile Marot, Niort, 


Deux-Sevres, France. Canadian 315,- 
612. 


Unclassified 


Process and apparatus for the mold- 
ing of concrete articles of all kinds. 
B. Ruml and F. Ruml. British 352,- 
968. 


Appliance for withdrawing  pit- 
props and the like. F. Limb. British 
353,187. 

Metallic pit-props. 
house. British 353,617. 

Prop for mines. W. A. Beech and 
J. J. Staley. British 353,676. 


Simultaneous production of phos- 
phorus, or phosphoric acid, and alu- 
mina. I. G. Farbenindustrie Akt.-Ges. 
British 353,749. 


Machine for loosening stone blocks 
occurring in strata, such as Jura mar- 
ble. Mathias Gasteiger, Miinchen, 
Germany. German 533,769. 


Apparatus for spraying mine cham- 
bers with. finely-divided water mist. 
Emil Witte, Bunzlau, Germany. Ger- 
man 533,458. 


Pit-prop foot. Thomas Mensforth, 
Middleton, St. George, County of Dur- 
ham, England. Canadian 315,391. 


Sheave block. Albert C. Patton, 
Knappa, Ore. Canadian 315,399. 


Guide for scrapers and excavating 
machines. Friedrich Wilhelmi, Glei- 
witz i. O.-S., Germany. German 533,- 
770. 


R. H. White- 
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Boilers 

The Type H Stirling Boilers. (The 
Babcock & Wilcox Co., New York, 
N. Y.) Describes a new boiler of un- 
usual steaming capacity for the low 
headroom and floor space required. 
Contains complete setting plans show- 
ing installations in widely-diversified 
industries using many types of firing. 
Compressors 

Sullivan Portable Air Compressors. 
40 p. (Bull. No. 83-R. Sullivan Ma- 
chinery Co., Chicago, Ill.) Describes 
and illustrates a line of portable air 
compressors. Of especial interest is 
the adoption of one of the machines 
to a railway-car mounting for use in 
supplying air for jack-hammer drilling 
in the quarry of the Lehigh Stone Co. 
at Kankakee, III. 
Dust Collectors 

The Vorticose Dust Collector. 16 p. 
(Dust Recovery, Inc., New York, 
N. Y.) Describes and illustrates the 
construction, operation and application 
of a multiple-unit plate-type dust col- 
lector in the Portland-cement and 
other industries. 
Excavators 

Marion Announces the New Type 
120. 6 p. (Bull. No. 345. The Marion 
Steam Shovel Co., Marion, 0.) De- 
scribes and illustrates a new %-cu. yd. 
gasoline shovel, convertible to drag- 
line, crane or clam-shell. Contains 
tables of working ranges and lifting 
capacities. 
Hoists 

Sullivan Electric Portable Hoists. 
16 p. (Bull. No. 76-G. Sullivan Ma- 
chinery Co., Chicago, Ill.) Describes 
and illustrates an electric hoist for 
quarry or other industrial use. Sup- 
plied in single- or double-drum models, 
all of 2,000-lb. capacity vertical lift, 
7% hp., 124 ft. per min. speed at max- 
imum load and with %-in. wire-rope 
capacities of 175 to 1,500 ft. 
Instruments 

Measuring Those Critical Tempera- 
tures. 16 p. (The Brown Instrument 
Co., Philadelphia, Pa.) Describes and 
illustrates the principal features of a 
new potentiometer pyrometer with 
special reference to the accuracy of 
its operation and ruggedness in serv- 
ice. 
Motor Trucks 

Autocars for Construction Hauling. 
52 p. (The Autocar Co., Ardmore, Pa.) 
An illustrated booklet showing the 
wide use of Autocar motor trucks in 
the hauling of materials. Lists a large 
number of ready - mixed - concrete, 
crushed-stone and sand-and-gravel 
companies which own and operate 
fleets. 
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Safety Devices 

Sellstrom Industrial Protection. 
(Sellstrom Manufacturing Co., Chi- 
cago, Ill.) A loose-leaf catalogue con- 
taining complete descriptions and il- 
lustrations of goggles for protecting 
the eyes of workmen in the industry. 
Also describes welders’ helmets and 
respirators. 

Valves 

Lubricated Valves. '172 p. (Merco 
Nordstrom Valve Co., San Francisco, 
Cal.) Describes and illustrates ap- 
proximately 30 types of lubricated 
plug-cock valves and shows their ap- 
plication in more than 20 industries. 
Washing 

Binks Spray Nozzles. 36 p. (Bull. 
No. 6-E. Binks Manufacturing Co., 
Chicago, Ill.) A new catalogue which 
describes and illustrates a complete 
line of water-cooling and spraying 
equipment. Of particular interest are 
the washing nozzles for use with 
screens in cleaning sand, gravel and 
crushed-stone. Illustrations show their 
application to both revolving and vi- 
brating screens. Sizes range from %- 
in. to 1-in. orifice discharge. 

Washers and Scrubbers. 12 p. (Cat. 
W-27. McLanahan & Stone Corp., 
Hollidaysburg, Pa.) Describes and il- 
lustrates the washing and scrubbing 
equipment for sand-and-gravel, 
crushed - stone and phosphate - rock 
plants manufactured by this concern. 





Correspondence 

(Continued from page 72) 
chickens and geese were afraid to shed 
their feathers this fall for fear they 
could not grow any more. We have 
had a drought and what water we have 
is so hard that when the women wash 
clothes they have to get their hus- 
bands—who have no jobs—to bend the 
clothes over their knees before they 
can hang them on the line. 

One man here was eating a turnip 
the other day and said it was his first 
meal for two days. He said that, when 
he was peeling it and dropping the 
peelings on the ground, he thought he 
would commit suicide but wanted to 
do this on a full stomach. Looking 
back he saw another man coming 
along eating the peelings he had 
dropped and said this fellow was in 
so much worse a fix that he would try 
to live. He now has a room at the 
poor house waiting for the politicians 
and Al Capone to start a boom. 

The only consolation I get is what 
happened in my town this week. A 
Negro barber went home and found 
his wife sitting in another Negro’s 
lap; he shot the man, his wife and him- 
self. Seeing another Negro I told him 


about what had happened. He said, 
“That’s bad, but it could have been 
worse.” I asked, “How?” He said, 
“What night was it?” I said, “Sun- 
day night.” “Well,” he said, “if it 
had been Saturday night, he would 
have got me.” 

So things might be worse; I could 
be paralyzed, small-pocked, blind, with 
no mind, and several things, but all 
this does not keep the grocery man 
from wanting his money the first of 
the month. I am like the old Negro 
woman here. She said if she could 
live through March she could always 
live the rest of the year. If I can live 
a few weeks longer I might make it 
until Spring—here’s hoping anyway. 
If you want winter to pass quickly 
have a note due in the spring! 

As to reading I am afraid to use my 
glasses reading too much for fear of 
wearing out the lenses. I am practic- 
ing economy in every way. One man 
here is using his false teeth only three 
days a week to keep from wearing 
them out, and is using lightning bugs 
instead of electric lights. They are 
giving communion wine in the churches 
in capsules for economy. 

There was a man in this county who 
was a noted saver. His wife died and 
he dug the grave himself and after a 
time he made a stone and erected it 
for a marker. He composed the epi- 
taph and it was like this: 


“Here lies my wife Symanthy Proctor 

Who ketched a cold and wouldn’t 
doctor, 

She was sick and died and had to go. 

Praise God from whom all blessings 
flow.” 


He never cuts the grass on her grave 
but lets his cow eat it, thus making 
hay while the sun shines. 

Well, I hope that I have written 
you something that might put an opti- 
mistie view on things, and am glad to 
say that we have had a lot of corn 
and most of the people have eaten 
roasting ears until they have to hitch 
themselves at night to keep from run- 
ning off as the other mules and horses 
do. It has been so hot that the cows 
are giving buttermilk which only sells 
for 10c. per gal., instead of sweet milk 
at 25c., which works a hardship on the 
farmers. We have had no flies, fleas 
or mosquitoes this summer as the flies 
all starved, the fleas found the hogs 
too poor to bite on, and the mosquitoes 
found the people’s hides too tough to 
puncture, so this has been one thing 
in our favor. Now am I entirely a 
pessimist ? 

Well, I will have to close this letter 
for two reasons: first, that it will bore 
you, and the next that I must not wear 
out my ribbon on the machine for I 
might want it again to write my bank- 
ruptcy proceeding or a mitimus for 
the judge to sign giving me a right 
to enter the poor house. 

Cou. L. S. POWERS. 


Hawesville, Ky. 

P.S. I am looking for the following to 
appear in all the papers: 
mas Shopping Early! 


Do Your Christ- 
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New Machinery and Supplies 











Tractor Dump Wagon Has 
Numerous Improvements 


A number of improvements have re- 
cently been incorporated in the Ohio 
tractor dump wagon, manufactured 
by the Ohio Locomotive Crane Co. of 
Bucyrus, O. 

The Ohio crawler-type wagon, rec- 
ognized as outstanding in design and 
construction, is recommended for short 
hauls where the character of the soil 
does not permit the use of wheels. The 
crawler assembly is of the rigid rail 
type with tracks that oscillate over 
dead axle, allowing full traction for 
the shoes regardless of any rough or 
uneven ground conditions. 

Exhaustive tests in the field under 
actual operating conditions have 
proven the importance of our exten- 
sive use of alloy steel and heat-treated 
parts, giving long life under severe 
duty. The track shoes are made of a 
special composition manganese steel. 
The pins and bushings are made of al- 
loy steel, case-hardened and ground. 
Five double-flanged rollers rotating on 
the inside track insure distribution of 
load. Large diameter heat-treated 
steel shafts and Hyatt roller bearings 
with wedged-type dust seals eliminate 
the usual bearing troubles. 

The steering position is arranged 
with dual controls within easy reach, 
allowing the operator to face the load 
or power unit. The body is gravity- 
balanced and operated with foot con- 
trols from the steering position. The 
body automatically locks on return to 
the loading position. With the body at 
a 90-deg. angle, or unloading position, 
it can be used very effectively as a 
bulldozer for leveling loads and back 
filling. 


The crawler type wagon has a range 
of speed from 1% to 5 mi. per hr. The 
wagon is also built in the wheel type, 
equipped with removable angle cleats. 
The wheel-type model is capable of a 
maximum speed of 6 mi. per hr. 


Electric Plant Supplies 
Standard A. C. Voltages 


A line of alternating-current elec- 
tric-light plants, in sizes 2, 3%, 5 and 
10 kw., has just been announced by 
D. W. Onan & Sons, Minneapolis, 
Minn. 

These electric plants, furnish alter- 
nating current at 110 or 220 volts, 60 
cycles. The plants consist of a gaso- 
line engine and alternating-current 
generator mounted on a steel base and 
assembled in unit construction. 

The engine is four cylinder, 2%4-in. 
bore, 34%-in. stroke, water-cooled, with 
radiator and thermal circulation. 
Lubrication is force feed through the 
crank bearing with large reservoir for 
constant supply. A pressure gauge is 
provided and oil is fed at 40-lb. pres- 
sure to all bearings through an oil 
filter, making for long life of the 
equipment. These engines are four 
cycle with standard ignition and spark 
plugs and high tension coils are used. 

The generator is of the revolving- 
field type. It is driven through a 
rubber-disk flexible-coupling with sep- 
arate direct-current exciter. The plant 
is so arranged that each unit is sep- 
arate and complete making the assem- 
bly of the utmost standard, comprising 
only those things which are proven 
practice in the automotive and elec- 
trical industry. Voltage is regulated 
electrically at the carburetor and 




















The tractor dump wagon in “bull-dozing” position. 
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constant voltage is maintained regard- 
less of load to be handled. 

The starting system is 6 volt using 
6-volt battery and motor with conven- 
tional Bendix drive. The battery re- 
charges from the d-c. exciter. Start- 
ing is through a remote-control sys- 
tem with stations in any convenient 
place. 

The plants fill a need for stand-by 
equipment in case of power-line fail- 
ures for boats, dredges, steam shovels, 
construction work—anywhere  elec- 
tricity is desired but not available 
from power companies. 

All plants are built so as to operate 
in multiple carrying larger loads with 
two plants when desired. 


New Type Boiler Is of 
Unconventional Design 


The Combustion Engineering Corp., 
New York, N. Y., has recently devel- 
oped a new type of boiler which pro- 
vides a logical solution to the problem 
of insuring adequate circulation and 
correct steam liberation under the 
most severe conditions of operation. 

The C-E multiple-circulation boiler 
departs from the conventional design 
in two essentials—tube arrangement 
and steam liberation. The tubes in the 
first pass of the boiler are arranged so 
that half of them enter the front drum 
and the other half enter the middle 
drum. The tubes in the second pass 
are arranged so that half the tubes 
enter the middle drum and the other 
half enter the front drum. This boiler 
is available in sizes ranging from 
about 2,000 sq. ft. to 26,000 sq. ft. of 
heating surface. It is adaptable to any 
type of firing and may be set double. 

The unique tube arrangement effects 
a double circulation in the boiler. One 
circulation is up half the tubes in the 
front tube-bank to the front upper 
drum, then down the tubes running 
into the middle tube-bank to the lower 
steam and water drum. The other cir- 
culation is up the other half of the 
tubes in the front tube-bank which run 
into the middle upper drum then down 
half the tubes in the middle tube-bank 
to the lower steam and water drum. 

This splitting of the circulation re- 
sults in equalizing the steam liberation 
in the upper front and middle drums 
and thus eliminating the intense tur- 
bulence which is present in the con- 
ventional types of multi-drum bent 
tube boilers, in which the greater part 
of the steam is liberated in the front 
drum—consequently, the many disad- 
vantages which accompany such tur- 
bulence are also eliminated. 

In order to assure dry steam produc- 
tion, the steam circulators are in- 
creased in number over the conven- 
tional design. A further change in de- 
sign consists in connecting the steam 
circulators from both the front drum 
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and the middle drum directly into the 
rear drum. This design effects two im- 
provements over the conventional 
boiler, namely, drier steam and lower 
steam velocity. 


An All-Steel Well Drill 
Mounted on Light Truck 


The newest Keystone well drill of- 
fers several novel features. Engineers, 
contractors, well drillers and quarry 
men have frequently expressed a need 
for a light, but powerful and efficient 
well drill. The all-steel, strongly riv- 
eted frame of the Keystone No. 70, 
will be acceptable where wood con- 
struction has been found susceptible 
to destructive action of weather, in- 
sects, etc. 

The machine, exclusive of derrick 
and tools can be conveniently packed 























Well drill showing telescoping-pipe derrick. 


in one box, approximately ten feet 
long, four feet wide and six feet high, 
and weighing about 5,000 lb. This 
eliminates the “knocking down” for 
shipment necessary with larger units, 
as well as the reconstruction of the 
outfit at port of destination. 

The Keystone No. 70 has a 16 hp., 
4-cyl. Waukesha engine, producing am- 
ple power and drives through two in- 
ternal expanding clutches on a counter- 
shaft, to the rope drum and the drill- 
ing crank. Ball bearings are used on 
drilling crank. All main shafts are 
2% in. in diameter, which is oversize 
for the short span between bearings 
characteristic of this compactly built 
machine. r 

The Keystone No. 70 can be used 
with either manila cordage or wire 
drilling cable. With the former it has 
a depth capacity of 300 ft.; with wire 
line a depth capacity of 600 ft. It has 
a long, rapid stroke, 30 in. over the 
well and 60 blows per min., and will 
handle 1,400 lb. of drilling tools. This 
insures efficient operation with 3-in., 
4-in., 6-in., 8-in. or 10-in. drill bits to 
ratable depths. 

The most rapid and convenient form 
of mounting is a 1% ton truck. The 
Ford or Chevrolet long wheel base, 
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dual-pneumatic-tired chassis are quite 
adequate for the job. In fact the No. 
70 Keystone drill has been designed 
to fit exactly upon these chassis; but 
any 1% ton truck with long wheel base 
will serve equally well. A larger 3 or 
5 ton truck can be used without dis- 
advantage. The extra truck capacity 
can oftentimes be employed for carry- 
ing extra tools. 

For operation in country where 
roads are too rough for truck trans- 
portation, the machine is mounted on 
four iron wheels with wide tread, and 
supply tongue and doubletrees for 
hitching draught animals, or draw-bar 
for tractor. 

The telescoping pipe derrick, which 
is 30 ft. high extended, is a novel fea- 
ture. It offers unusual strength and 
rigidity at low cost. 


Automatic Switches for 
Variable-Speed Motors 


Bulletin 715 automatic multi-speed 
across-the-line switches have been de- 
veloped by the Allen-Bradley Co., 1311 
S. First St., Milwaukee, Wis. These 
switches are for two, three or four 
speed, non-reversing service, in con- 
nection with 2 and 3 phase multi-speed 
motors of consequent-pole-winding or 
separate-winding type, in ratings up 
to 40 hp., 220 volts, and 75 hp., 440- 
550 volts, 25 to 60 cycles. 

Complete protection against over- 
loads is provided through the use of 
thermal overload relays for each speed. 
No-voltage protection is a standard 
feature with 3-wire control, and no- 
voltage release with 2-wire control. 

These switches consist of two or 
more magnetic switches operated from 
control stations having 3, 4, or 5 push 
buttons. An optional feature of these 
switches is a slow-speed-start inter- 
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Switch for multi-speed motors. 


lock, which compels the operator to 
follow a definite sequence in starting 
the motor, always starting with the 
first speed and then advancing through 
the second, third, and fourth. 


Presents Line of Small 
Direct-Current Motors 


The Reliance Electric & Engineer- 
ing Co., Cleveland, O., manufacturers 
of alternating- and direct-current mo- 
tors, have developed a new line of 
small d-c. motors to supplement its 

















One of the small direct-current motors. 


larger well-known Type T heavy-duty 
motors. 

The new motors are built in sizes 
from 1% h-p., 1750 r.p.m. to 3 h-p., 1750 
r.p.m. for constant or adjustable-speed 
operation. Like the larger motors they 
are ruggedly constructed to withstand 
hard service and unusual strains when 
necessary. They are provided with 
ball or sleeve bearings and may be 
had in either the open, semi-enclosed 
or fully-enclosed construction. 

A feature not usually found in such 
small motors is the refillable-type com- 
mutator. If the copper bars should 
ever become damaged or badly worn, 
they may be easily removed and re- 
placed. Another unusual feature for 
small motors is the provision of two 
brushes per stud. This aids commuta- 
tion and keeps the units running longer 
and steadier with less attention. 


Automatic Bin Gate Is 
Remote-Control Operated 


A new automatic dump gate that 
can be opened and closed by an elec- 
tric push-release switch has been de- 
veloped by the Stephens-Adamson 
Mfg. Co. of Aurora, Ill. The device 





Remote-control dump gate. 


was designed primarily for emptying 
batch weigh-hoppers in S-A ready- 
mixed-concrete plants, but can be used 
wherever the entire load in a bin or 
hopper is to be dumped by remote 
control. 

The gate consists of a throat cast- 
ing, a counterweighted valve plate to 
close the opening and two latch mech- 
anisms operated by a General Electric 
“thrustor.” The valve plate is held 
closed by the front latch. Upon press- 
ing the operating button, the “thrus- 
tor” opens the latch and, with the 
weight of the load, opens the valve. 

The valve plate remains open until 
the operating button is again pushed, 
when the rear latch is opened by the 
“thrustor” and the counterweight on 
the valve casting forces it up until the 
front latch locks it into closed posi- 
tion. 
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ALLSWEDE SCRUBBER 
Allswede Scrubber 


removing clay balls 
and soft stone at the 


TECUMSEH 
GRAVEL 
co. 


TECUMSEH, MICH. 








Each Allswede Scrubber designed to meet the requirements and capacity 
by the 
F. M. WELCH ENGINEERING SERVICE, INC., GREENVILLE, OHIO 


and manufactured by 


THE GREENVILLE MFG. WORKS 

















2% Mesh; .105 Wire 12 Mesh; .047 Wire 


SERVICE! 


is the one thought behind every operation in the manufacture of— 


‘“*CLEVELAND’? 
Double-Crimped Wire Cloth 


Uniform fineness and long service will be assured by its use in screening SAND 


GRAVEL, CRUSHED STONE AND CEMENT. 


__ Large stock always on hand; special mesh manufactured to suit requirements at 
right prices. 


THE CLEVELAND WIRE CLOTH & MFG. CO. 
3579 East 78th Street, Cleveland, Ohio 
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THE MARKET . 11. 0ta profit 


IVE high hills of gravel, totaling 180 acres, located in south- 

western New York with but few large towns nearby .. . this 
was the situation of the Alfred-Atlas Gravel & Sand Corp. of Atlas, 
N. Y. Telsmith was employed to plan and equip a gravel plant to 
meet this condition. This outfit is pictured herewith. It turns out 
material for highway work in accordance with New York state 
specifications . . . and it makes money. 


Trucks dump material onto a rail bar grizzly over a concrete pit 
and a 20 in. x 5 ft. Telsmith Plate Feeder (A) delivers to a 20 in. 
3-pulley Belt Conveyor (A), 90 ft. long, which carries material to a 
32 in. x 12 ft. Telsmith Heavy Duty Scalping Screen with inter- 
changeable sections for producing small or large gravel. Rejects 
are crushed by an 8-A Telsmith Primary Breaker below, which dis- 
charges to a No. 4 Telsmith Belt Elevator, 29 ft. long, and returned 
to scalping screen. Screen “throughs” drop on a 20 in. 3-pulley 
Telsmith Belt Conveyor, 163 ft. long, and are carried to a 40 in. x 
16 ft. 6 in. Telsmith-Ajax Gravel Washer (B) with a two-section 
jacket and a roller, on hinged arms, to keep perforations clean. 
The main barrel scrubs and rejects 234 in. stone; and scrubs 
and sizes 214 in. and 114 in. “specification” stone... the 
jacket separates sand and pea gravel. Stone goes to four separate 
bins. Sand goes to a No. 7 Telsmith Settling Tank (C) which de- 
posits concrete sand in its bin. Provision has been made for in- 
stalling a second tank to recover fine sand. Each of the five bin 
compartments is equipped with a 16x 18 in. Telsmith Siquad Bin 
Gate on the side, for car loading; and a 20 x 18 in. Telsmith Boquad 
Gate underneath for truck loading. 
Normal capacity is about 600 cu. yds. daily but as high as 22 car- 
loads have been put through and shipped in a 17-hour day. Logi- 
cally designed and well laid out, this all-Telsmith plant has made a 
reputation for quality products and paid profits for its owners. 
If you contemplate replacing equipment or building a complete new 
gravel washing or rock crushing plant . . . write for Bulletin G-15. 


SMITH ENGINEERING WORKS 
504 E. CAPITOL DRIVE, MILWAUKEE, WIS. 





























Canadian Representatives: 
Canadian Ingersoll-Rand Co. Ltd. 
Montreal, P. Q. 


11 West 42nd Street, 716 Builders Bldg., 
New York City Chicago, IIl. 
Harrison Bldg., 1109 Statler Bidg. 

Philadelphia, Pa. Boston, Mass. 
607 Westinghouse Bldgz., V. L. Phillips Co., 
Pittsburgh, Pa. Kansas City, Mo. 


Choctaw C. & M.Co,. California Equip. Co. 
Memphis, Tenn Los Angeles, Calif. 
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